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tON THE MUTUAL ACTION OF LIVING 

VEGETABLE AND ANIMAL CELLS. 

A BIOLOGICAL STUDY. 

By TH. Billroth. 



L Those who La^e followed with earnest interest the givjat devclop- 
t of the medical and surgical sciences during recent timea 
certainly wUl halt with genuine satisfaction the elucidation of so 
many hazy speculative opuiions which, eapecially on the causes 
of ditiease, have been handed down to us by our pre^eceseore. 
It is scarcely twenty years since what was called "the genius 
epidemicus and endeniicus " of disease, the different character of 
tlie healing tendency of wounds during this or that state of the 
weatJier, the caueation of pyssmia by the emanations of patients 
affected with suppuration, and of pneamonia by chills, the indi- 
vidual predisposition to this or that disease, had been maintained 
as undoubted facts. And now, that all this should no longer be 
true ! Now the general sbibboletii ia : " Muyr(J>es ! " The cause 
of suppuration in general : " Microben ! " The cause of pyemia : 
" Microbeg ! " The cause of pneumonia : " Microbes ! " The cause 
^'C^the formation of tubercles: '• Mieivbeii ! " 

Indeed, the modern pathological anatomy of the present day 

ropouuda the theorem, " AciUe and chronic inflmnimaiionK are 

ost in every cusc produced bij Microbes." Only a few poisons 

(rlien repeatedly and for a longer period introduced into tlie 

»dy may cause chronic inflammatory processes — e.;/., alcohol 

! of the liver, chronic gastritis), phosphorus (maxillary 

teitis). Several substances — viz., cantharides, mustard-oil, 

roleum, the oils of tuqjentine and of croton, and ammonia — 

Lioall forth to the extent to which they come into contact with 

s acute suppurative inflammations, but without ever pro- 

■dacing progressive phlegmonous procesaes. Gases of accidental 

^plication of the last-mentioned substances are so extremely 

( that on the whole they may be entirely omitted from the 
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edologv <^ inflammaccMy processes. Tk^ m/l'jmmationg and fup- 
^•«in/f>>jw, tKdifdiMt^ th^ comiHOA f'fppHraiioK €»/ iroimA, ichidi tee 
fiwW IK jBudical imd twr^^ical practice^ art the eftds of Microbeg. 

It is A hard stimin on men of the older and middle-aged 
generarioiis now to throw overboaid all their former oonTictions. 
and with these at the same time the eitormoiis lomber <^ thera- 
peatics suggested by these now discazded views. They must 
hare some misgivings that their medical craft will prove too light, 
and will drift without helm and compass, as the ^pping of the 
new freight can neither l^ easily nor speedily enough efl&cted. 

I still vividly bear in miad how I myself, though I was in the 
midst of the movement, and perhaps in some degree its origi- 
natior. frequently appieh^oded that it might pit>ve too rapid and 
oik^-aded. Certainly surgery has. as regards the thoapeatics, 
carried off the lion^s share. I also hav^ verr caxxtiooslv followed 
the movement, testing every step and we^hing every detail, 
mitil I folt frdh- convinced and h?came a lealoas advocate of 
the new doctrine, and enthitsiasticalbr parsned the new direction. 
What in the beginning I sadly misused, princip^ strictly based 
open nan^al science for the xoethods of the antiseptic opefati<ms 
and treaODent. and what I in vain aimed at in mv nnalhr aban- 
dooed n?searches on the coceobacteria sepcica. had afterwards 
been advised bv ccbeis in such a scsxessfbl manner that the 
aBat«?ciioo-physioIogical detaHs of these investigations, as well as 
the enfcrraiTcs painstaking work enhanced by these researches 
and hs ingenk'CS execariotu have evv.^ked in r^^e wvwidering: 
admiratioQ. 

I have already demonstrated in earlier papers c^ traumatic 
fev^rT and accidental traariLatic aS^rtiocs — at a tirr^e when traa- 
made az>l tnfiammaroiry foTer^ were still cv«ts^red as so-<alled 
irrcartve fovers due to nersxHis actiocu and when py;jemia was 
believed to he a miaszrtatio diseo^ entirely indefvnoec: of thc^e 
with which the injured patieu: tctay suddenly cv seiied in a 
smilar manaer as with acute trjiuruatio tS^ve^ — tha: in jammation, 
supparat>». and gangrene are iucimaceiV ooasuvted wi^h traa- 
made fever. inflacsHBatory fever. py;jetu^ aad :sepci!c;ieQeua. and 
that they repneeett: aaakyous pcvxv«sse« iu a pevyre^sive ratio of 



This hotDogeoeixES arraas^^afceiw v^' the tra,iiv^fc:ic ainI indam- 
marory fevers was auch sK«e iu acvvrxUttsv w::i ti,e^ aicttial 



I 



LIVING VEliETABl.K A>"[) A>'!MAL LTLUi. 7 

conditions than the former views, anil sioon fouud gen*'ral accept- 
ance. What was more nataral than to searcli for a uniform 
cause which obviously manifested itself in th? disiiiN'gration of 
the tissue fluids in the injured and inflamed tissues ? In this 
instance tho term " dimite^raiimt, " (" UraHetznng "') was accepted 
ill it« widest sense. I considered it as a series of changes, the 
startmg-point of which was a most minute disturbance of nutri- 
tion called forth by a slight solution of continuity, passing on 
to suppurative solution of the tissue, and tenninating in gan- 
grene and putrefaction. Not only quantitative but also (jualita- 
tive differences were presupposed in this process. The absorption 
of the products of disintegration caused general disturbances in 
the organism, mostly fever, occasionally alao dangerous condi- 
tions of poisoning without concomitant fever. Thus originated 
such terms as aseptic fever without reaction during the healing 
process, simple traumatic fever, suppurative fever, septic fever, 
sepsis with collapse, &c. 

Then also a uniform poison, by the absorption of which these 
conditions were called forth, was searched after, and was pre- 
sumed to originate in purulent matters (Pa7iam'« and Berijmann'n 
I " sepsin "). 

But when the conviction became more and more generally 
accepted that putrefaction, like fermentation, is brought on by 
very minute living organisms, and when Paetetir, by his important 
investigations in this direction, by new metliods opened new 
roads, contrary to those of LiMij, whoso authority as a chemist 
had hitherto seemed to me of greater weight and more acceptable 
than that of Pasteur, I could not, and even now cannot, discai-d 
the opinion that everj' organic tissue, as soon as life is ex- 
tinguished, or is materially interfered with, must in accordance 
with its surroundings enter upon a new mode of change of 
matter, as it is certainly unable to maintain itself unaltered 
imder these totally different ajnditions ; there cannot, therefore. 
ID my opinion, exist also a transformation of decaying and 
decayed tissue without the influence of microbes. The absorp- 
tion of such kinds of products of decomposition of diseased, i.e., 
decayed tissues, was, according to my former views, the sole 
cause of primary traumatic and inflammatory fever. If this. 
moreover, led to the death of tissue — to gangrene — then the 
microbes, which in wounds and other focuses of inflammation 
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I considered an saprophytes, appeared and pi-oduced that condi- 
tion generally kllOW^^ aet fetid putrescence. By the transmission 
of these microbes iuto suppurating wounds, into the urine and 
the saliva, after they had been accustomed to a certain changf 
of matter in putrid tissue fluids, they likewise could, when taken 
up in suppurating wounds, in the urine and the saliva, call forth 
processes of fermentation and putrescence, and thus become 
secondaiy causes of disease. 

Influenced, I willingly admit, by the authority of my friend 
Oriesiiujer, I regard the microbes as the undoubted rehirles of 
contagia. but I had not yet conceived the now generally current 
idea of '■ jutihoijetik biicteria." Though the anthrax bacilli wen- 
already known, thei-e was still much divei^nce of opinions on 
their significance. 

How then are these microbes constituted ? In what manner 
do they act ? How do they behave in fermentation ? How in 
putrescence ? There was then a chaos of the most minute living 
organisms known by the name of ■' Infusoria" ; from these we 
had to start in our investigations. The " FiViri'twiM " were still 
considered by the majority of physicists to be aniniatculi ; the 
notion of the " Sxrarm-njxires" (" Scbwann-Sporen ") of plant« 
had scarcely yet found its way into medical circles. Now-a- 
days, when i?verything has been so well arranged and classifled. 
no one can form an idea of tlie amount of pains and difficulties 
it caused to me gradually to separate the individual forms of 
Cocci and Bacteria, to construe the terms Coccus, Diplococciis, 
Streptococcus, Streptobacteria, Gliacoccus, Petolocoecus, and 
Ascococcus, to recognise that they are composed of a plasma and 
a wall, to trace their conditions of growth, and finally clearly to 
understand that they belong to the Al^w, that Zi/ijo-iij'ores or 
ReMin'j-siiwen f"' Dauer-Sporen") and Vaoioli form in them. 
that they are liable to vesicular degenerations, and that their 
membranes sometimes develop into thick mucous investments, 
and in what manner this can t« a certain degree be brought 
about by the nutritive medium (" Niihrboden "), &c. Each 
newly appearing form led again in a roundabout way to new 
investigations on the Algse and Fungi, in order to gain some- 
how a morphologic support. 'ITio whole task was carried out. on 
too broad a basis, it was far beyond my botanical and chemical 
knowledge. No one could more keenly feel the shortcomings 
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if his work than I. Tliey may only be compared with tlie ex- 
ploratiouB of an insufficiently instTUcteil traveller in a country 
still very little known. I therefore waa obliged, in order not to 
lose the little I had achieved, to stop short, and I constructed a 
typical form, " the Cocrobarlena. fejitiat." from which I imagined 
the majority of the other forma which came within the range 
of my investigations were derived. I was supported in my 
speculations by the dawning Darwinimii, and the authority of 
Naegeli. I wound np, as regards etiology, with the hypothesis, 
" the prodncta of inflammation " (the first origin of which in moat 
cases still remained to me aa obscure as before), apeoially the 
ferment which I conjectured to exist in them, " the Zymoide " — 
are a particularly favourable nutritive medium for the whole 
progeny of the Coccobacteria group which gain entrance partly 
from ontside, paitly from the blood. Here they luxuriate and 
by their intrinaic vital activlly increase the inflammatorj- process 
and materially contribute to its progress. They undergo in each 
IbcDS of inflammation a certain change of matter and tranafer it, 
when entering another living tissue, into the latter. 

The normal uninjured surface of the body is protected against 
the invasion of these elements. The dried microbes only act 
when converted into restiitg-spores, and when, after their ingress 
into the animal body, they find sufficient water to enable them 
i|a swell out and genninate. 

What next strongly impressed me on this subject was the 
tnocidaiion of putrescent fluids containing microbes into the 
Ueiiuj cornea. What had hitherto seemed to me a hypothesis, 
viz., tliat cocci may be capable of finding their way also into 
healthy tissues and thus to overpower and destroy the vital 
energy of the tisaue-cells, has in this instance become a proved 
fact. At the same time another phenomenon became evident : 
fJiat the effect on tJie cornea of dogs waa very alight, bat on the 
cornea of rabbits in many cases totally destructive. But as the 
same star-shajted figures, as shown by the invest igationa of A. roji 
FrUelt, likewise appeared on the dead cornea, these inoculated 
cocci might alsu be genuine saprophyte.^, which, owing to a 
pecaliar vegetative energy in the living cornea, only gained 
more permanent hold, and this view is supported by the con- 
siderable diflerences of reactive processes observed in the living 
of rabbits. These investigations were followed by the 
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more and more interesting results of inoculation with Anthyiix 
liaclerid, and finally by Koch'n new methods of cultivating microbes 
on Bolid nutritive mediums, which, for the time, explains the 
preceding observations, and thus within a short time the idea of 
"gpecific ■paihoijenic lutcferui" became fully established, almost 
like Minerva sprung from Jupiter's brains. Even then I still 
hesitated ; we only become partially acquainted by these experi- 
ments with the amphibious nature of these Alfpe ; their behaviour 
against pigments offers only an external evidence. Chemists 
always mistrust a chemical substance which is only known by its 
reactions, they demand an elemental^ analysis. We in like 
manner ought to survey the development of microbes in all their 
stages before wo are justified in saying that we thoroughly 
know them. What we at present individaalise by colouration 
as specific pathogenic forms, may be very deceptive characteristics 
of generic diH'ereiices. AlgH> are by their nature genuine 
aquatic plants; may not many of those which at present wo 
distinguish as separate genera ])rove themselves to be merely 
different stages of a still unknown series of successive develop- 
ments? Need I remind you of the formerly unsuspected 
connection between Tape-worm, Cysticercus and Echinococcus ; 
of the history of the Pencillium ; of so many Pleomorphisms ; of 
the I'arthogeneais through numerous generations ; of the manifold 
lQr\-al conditions of insects ; of the sea-stars, &c. ? We still are 
uncertain whether we have to consider the different forms of the 
yeast plant as occasional vegetative forma of Fungus spores in 
fluids, or as a special genus of plant. 

Al! these considerations, however, become of but minor import- 
ance in view of the immense progress achieved, especially in 
etiologico-pathological respect, by the methods of Koch and his 
followers. The number of observations systematically pursued 
is overwhelming. A summary collection of these by Bamiujarien 
in his classical work (" Munval of jmlkohijmd Myeolagi/" •) raises 
our imagination into the loftiest regions of a reliable etiology of 
the future, especially as regards the inflammatory processes and 
the zymotic diseases. It is a charm equal to the highest artistic 
enjoyment, to give oneself to the study of such a book with the 
warmest enthusiasm, as it contains the summary of the best 
scientific minds of our time. Where a vigorous movement 
* " IishrbBoli Ant p&thologiichen Mykologie." Bniimacbweig, 1890. 
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I progress commences it is perceived by miud^ which, 

resiatibly attracted by this movement, are at first carried away 

f it and eooii ihemBelvea turn the wheels by the force of their 

1 labour. This we have witnessed in Histology, in the history 

f evolution, iu Pathological Anatomy and Histoiogy, in Physi- 

Blogy and in Sui^ry. 

a shall now consider the views which have been formed on 
e relation of " Puthorfejiic Mierahes " to the tissues of the animal 
«iy.- . 

We must, above all, clearly understand that (nihj a 'jroinvn 
and muliij^ljing orffnnism can become dangerous to the healthy 
udaul living tissue, and that only in the case "•ken ih a^nlml- 
■ loftt's meryij i* iiwre intenuie than tluit of the tutgHe-ceUji. The 
xi and bacteria, after their ingress into the resjMctive tissue 
fluids, must not only be able to live, to continue their existence, 
nt they must also be sfimtiliUed by their reception to nn eiienjetic 
ctlvit'i of tfrowtli, to vujoroiit reprodiietion. One might here 
Already say, the products ofchmi(ie of matter of the animiii titrnte 
^lU firniiih the fomialive utimidiLs for the veijeiitble celU (the 
tnterohen') in a manner the reverse of what takes place in tie 
formation of galls, of which anon. 

It will scarcely be of any importance what the microbes add 
y llieir jfoltdile inhe)-e}d poison». The effects of their growth can 
It first merely be fnirehj meclumical. I shall not underrate the 
' effect on tissues like the cornea ; the sundering of the lamella; 
certainly will cause a very material disturbance of nutrition. 
But this eftect is strictly local, and in other kinds of tissues does 
[ not come into consideration. The chemical effects, however, are 
f much higher imjxirtance. We believe they are as follows : — 

1. Microbes deprive the tissues of a great portion of their 
scial nutritive tiuids. The tissues are starved, they atrophy — 

innine parasitism— certainty an extremely rare occurrence in 
tumal fiesues, because the growth of microbes can barely be 
lagined without an influence on the tissues of their change of 
batter, which nmst never be lost sight of. 

2. Microbes deprive the tissue fluids of certain indispensable 

like to propoBS a more general nse of the word " iticroitt" u i, 
■m. I f&il t« nuderBtiLiid that tbo oolloDtive term " Baderia " nhould 
loindndc the " Cocci." It leems to me altiwether oantraiy to the leoEe to 
jlnit by tbo Greek name of a, rud," Baxntpm^" and to employ the 
■i*lin trannUlion " Bacillut '■ tor a eubdivlsion of " Bacta-la." 
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constituenta ; what Is left, to the tiesues is either absolutely in- 
suSicietit for their existence, or produces in theui abnormal 
conditions, e.ij., softening or coagalation. 

3. Microbes produce secretory matters which call iorth an 
abnormal condition in the tissues, and eventually directly 
destroy them. 

4, 'ITie pi-oducts of change (Ptotnaineg, Brieger) enter into the 
blood and act as poisons, e.ij., on the nervous system ; or they 
directly cause decomposition of the blood, which only slowly or 
not at all is neutralised. These effects on the blood also cease 
with the action of the microbes on the diseased part. 

o. Microbes find their way into the blood, fix themselves in 
the capillaries at odd places, produce here new focuses of disease, 
from which result the same eifects on the blood as from tiie 
primaryfocus, i.e., tlioy seb up metastasis. 

C. The microbes enter into the blood, live and multiply in the 
circulating blood, and starve, or poison, or decompose it. 

I do not assert that herewith all the possible effects of the 
action of the microbes, which, until lately, we always considered 
merely as dentrucHrc, are exhausted, but the principal points of 
our idea may hereby be indicated, as they of course can enter 
into manifold combinations with each other. 

These conclusions were followed by communications on the 
Lopra-bocilli (KMrf), on the Scleroma-bacilli (A. von Frwch), as 
excitants of proliferation of connective tissue, which at once 
upset the notions which we hitherto liad entertained on the 
purely destructive effects of the microbes. We suddenly found 
ourselves face to face with the fact that reijetaJ/le cells can act aa 
II. ptirelij formiitice tlinmlus ojt (he animal tissue ceUs. Now 
followed the moat recent observations on the formation of 
tubercles, and of the nodules of Charbon by the action of bacilli, 
which at first act as a formative stimulus on the fixed corpuscles 
of the connective tissue, then produce increased vascularity, 
eventually suppuration in the circumference, and finally canse 
necrosis of the primary new formation. Likewise a combination 
of hyperplasia with inflammation and necrosis. This kind of 
action of growijig vegetable cells on animal cells presents a most 
remarka!)le phenomenon, which, in the following, I shall endeavour 
to treat of more explicitly. 

But before we continue, may I be permitted to speak of some 
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phenomena which had been brouglit to our knowled^ by the 
latest investigations as regards the etiology of inflammation l' 
Hie alterations which tissues undergo in acute inflammation are 
fiiirly kiiown. We are acquainted with the inflammations of 
MuHaces, as aciiie catarrlis, as hUmtorrluean, in which the white 
blood corpuscles emigrate in masses from the blood-vessels, the 
epithelium more rapidly exfoliates, the vessels become larger, 
and the glands more copiously secrete. We know the crowjwiw 
inftammatiotis, in which ttbrine forms on the surface of membranes. 
know the diphtheritic inJliimmalionK, in which the formation 
superficial fibrinous membranes is associated with coagulation 
the tissue fluids ; this coagulation again partially reaolves, but 
may also lead to necrosis of the whole affected tissue. We like- 
wise know the pJdeffmonoun jtroce-xn, which rarely resolves without 
suppuration, frequently terminates in coagulation of the tissue 
partial necrosis of the connective tissue with formation 
if abscesses, sometimes also in gangrene of the skin, in whicli 
■T the arrest a process of regeneration follows, which finally 

in cicatrisation. 
Formerly the causes of these processes had barely been ex- 
plained. Now we know that they nlu-iujn are called forth by 
microbes, and almost exclusively by cur.ci, which either immigrate 
the outside (the diphtheria cocci also through the hair-bulbs 
the uninjured skin) or from the blood (where they may be 
present in infinitesimal numbere), and sometimes enter into the 
previously injured or diseased tissues, hut may also enter into 
perfectly healthy tissues (spontaneous osteo-myelifis). 

But what seems to me most remarkable is the fact that these 

conditions, which we hitherto have generally considered as diffei^nl 

degrees of one and the same process, are caused by enlireh/ different 

'', although morphologically related genera, of cocci. Thus we 

'etheiiiHwi(WT7ifeai(gonorrhcea) cowiis, which merely produces 

egress of leucocytes accompanied by slight hj-persemia, but 

leads to parenchymatous processes. Further, we have the 

of yneiinvmia and diphtheria, which sets up inflammation 

formation of fibrine. We have the very frequent Sl'iphijli- 

^pj/otjenes anreiu', which engenders the majority of phlegmons 

sbscesaes and endocarditis. We have tho Stapki/lococmn 

me8 aUiiis, which, forming a milky-white pulp, corrodes the 

luee; the Sfrqitococciw pifo^ejief, which more fi'equently is met 
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with in suppurating cavities, and very probably is identical with 
the Erysipelas coccus, &c. In short, there is a speeinl fi/rm of cocat» 
for every kind of inftammation, which again may become more or 
less dangerous in proportion to its vegetative energj-. The 
whole of our antiseptic art consists in the successl'nl exclusion 
from wounds of these ubiquitous microbes, which not only vege- 
tate within, but also outside tlie animal organisms (and are at 
the same time both saprophytic and pathogenic). If we succeed 
in that, there will be no suppuration even in the most extensive 
losses of substance ; there will only be regenerative processea, 
which ai-e entirely independent of microbes. And here we meet 
with the most remarkable phenomenon of immunity or resistance 
of certain kinds of animals against these microbes. The pus-cocci 
vegetate in no animal so well as in man ; in tlie dog, e.g., only 
with extreme difficulty. Indeed, everj' new experience in thia 
field raises new problems. At any rate, these experiences on 
the most eclectic peculiarity of the action of vegetable cells on 
the tisanes of different kinds of animals is in the highest degree 
remarkable and interesting, and continually recalls to us new 
mysteries of the cell life in the face of which our chemical know- 
ledge fails. 

It seems in some cases as if animal cells would directly be 
poisoned by the secretion accompanying the growth of the 
vegetable cells. In other cases, e.'j., in the blennorrhceic process, 
the connection of the capillary walls appears to become loosened 
so that the leucocytes more easily find egress. Or are these 
perhaps even attracted by the Blennorrhceal coccus through the 
capillar)- walls? Other kinds of coccus again loosen the capillary 
walls in such a manner that they permit the more easy escape 
especially of the red blood corpuscles, that perhaps they more 
readily tear, in short that they invest the morbid processes with 
a hemorrhagic character. Other kinds of Microbe cause 
coagulation of the fluids on the surface of the tissues, others 
within the interstices of the tissues, others again render the 
coagulated blood of the thromboses in the vessels mucoid, or 
soften it into purifomi pulp, whilst others again convert the 
connective tissue uito a soft gelatinous state {a kind of pep- 
tonisation), which may take its course with or without profuse 
extravafiotion of leucoc\*te8. There consequently exist specific 
forms of cocci, or at least diflerent degrees of their vegetative 
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energy, for every form, almost, lor every stage, of inflammation, 
suppuration, and necrosis. 

And now, in what manner, and for what reason, do such pro- 
cesBea of niicrobic proliferation terminate ? Variona auggeations 
have been offered on this subject. We have long been acquainted 
with the manner and the mode in which the aincebae encompaaa 
with their plasma minute bodies and their immediate surround- 
ings, how they take them up, sometimes digest and also again 
eject them. We know that the leucocytes behave exactly in the 
same manner as the amcebos, also when after their emigration 
they had been converted Into pus-corpuscles by the trifbliated 
fission (" Kleeblattfurchung ") of their nucleoli. Moreover, they 
frequently have been fed without impairment of their vitality 
with the most subtile carmine or cinnabar grannies for the pur- 
pose of special examination. In like manner it has been 
observed that leucocytes receive within themselves, amongst 
others, also vegetable microbes, cocci and bacteria, and that 
either they are poisoned by, or kill and digest them. Mettick- 
nikoff moat accurately investigated these processes, and called 
I those cells which devour the microbes by the name of 
I "Phagocytes." It, however, seems very doubtful, and is most 
emphatically contradicted, particularly by JiaiinujaHen, that this 
manner of death of the microbes, which moreover seems not to 
be all too common, constitutes u very essential cause for the 
cessation of the processes which ai-e set up by microbic vegetations. 
Another cause may prove of greater importance. It Is an 
universal law for organised beings that they cannot live in the 
final pi-oducts of their change of matter. The ferment cell 
- perishes in the alcohol which it has produced from the sugar ; 
1 the bacteria of putrescence die in the putrid products of decom- 
r position into which they have split up the albuminous substances. 
I a&a dies in the carbonic acid which he expires if the further 
I Bnpply of fresh oxygen is cut off. 

The fennentation fungi in the products of this change of 
vinatter gradually become less and less vigorous in their chemical 
T fection ; they sink to tlie l)ottom, and their vegetation ceases long 
r before all the sugar has been converted Into alcohol and carbonic 
acid, and long before the nitrogen, which is necessary for their 
I existence, has been used up. In consequence of this vegetative 
I oxhanstion, other kinds of fungi settle in the alcoholic solution. 
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and convert the aicoliol into acetic acid. In most caae^ during 
rapid fermentation the acid fermentation eoon commences along- 
side the alcoholic femieutation. The same thing takes place in 
the transition of lactic into butyric acid fermentation. &c. If 
we apply the same notion, e.g., to a phlegmonous process set up 
by the Staphylococcus aureus, we may prcHiune that the coccus 
vegetation which in healthy tissue fluids energetically thrives 
and rapidly spreads into the interstices of the tissue, will sooner 
or later partly be destroyed by the products of change of matter, 
partlj' be impaired in its vegetative energy, and consequently 
more and more slowly extend into the healthy tissue. At the 
commencement the victory is entirely with the microbes, gradu- 
ally, however, their vigour grows weaker, and now the tissue 
cells and leucocytes can again successfully take up the battle 
for the nutritive material, which the microl»s in their state of 
exhaustion can no longer materially alter. I mode the following 
observation in the fluid contents of metastatically inflamed 
articulations which I repeatedly punctured : the first, as yet 
moderately clear, fluid obtained by puncture contained a large 
quantity of streptococci, but only few pus cells. A few days 
later the fluid was already changed iuto thin pus with few strep- 
tococci but a prevailing quantity of pus cells. Again, somewhat 
later there were scarcely any more streptococci to be found in 
the pure and already somewhat thickened pus. The pus cells, 
therefore, had finally conquered the whole field ; the streptococci 
had perished in the chemical and morphological products of its 
own vegetative activity. 

Experiments in artificial cultivation yielded another important 
result; they showed that microbes on the identical nutritive 
medium, in which in the beginning they most luxuriantly throve, 
gradually perished, even when the new generations had again 
and again been transplanted into new nutritive media of exactly 
the same kind. Before the complete cessation of their vegetation, 
the growth gradually became weaker and weaker, and more 
slow ; the forms no longer iittained their perfect development, 
and their elements in esperimeiitative inoculations were ever 
decreasing until their virulence was entirely exhausted. It 
would therefore seem that these minute and most, simple plants 
are as little capable as larger planta of more complicated structure, 
of growing continually with uniform vigour, but that they 



LIVlNCi VEliETABLE ASD ANIMAL CKLUS. 



17 



r require rest from time to time, which isofii-red them in nature 
hy the variations of temperature and of the amount of moiKture 
in the air and tlif soil ; they perhaps moreover require a frequent 
cliange of nutritive medium in order not to defjenerato. Of the 
SpirocUiefe*, the cause of recurrent, fever, it must l)e concluded 
bom all the symptoms that their vegetative life in the human 
blood is only of but a few days' duration, after which a statue of 
rest sets in, which again after the lapse of a few days is followed 
by a new period of growth. Similar conditions may be the 
cause also of many other strictly typical zymotic diseases. 
Gardeners assert that old seed graiiui germinate much later than 
young ones under perfectly identical conditions. The like may 
also be the case with the restlng-sporea (" Zygospores ") of 
microbes. In short', the conditions of v^etable life, of its 
vigorous or feeble growth (with which the virulence is essentially 
related), its degeneration and its decay, are so manifold and 
dependent on so many circumstances, that we shall still for a 
long time necessarily be engaged in their study. Immense as 
h&8 been the progress of our knowledge of the microbes in regard 

, to their pathogenic properties, we shall not possess an exhaus- 
tive comprehension of their nature before we have acquired 

' ^rther information in botanical, anatomical, and physiological 
directions. Then only many an obscure fact may be cleared up, 
which at present remains unexplained, as to the absolutj? and 
relative immunity of single genera of animals, of single varieties 
And single individuals. 

We have now well-nigh accustomed ourselves to consider the 

L microbes asdesimdire enemieit of ike tMiivtal celU aiid their dei-ira- 

■ tivea, the tt«siieif, and to recognise their peculiar ditienmt patho- 
l-genic effects in this direction. But, as already mentioned, a 
Bperfectly new fact has recently come to our knowledge, viz., Unit 
^b/ui mierolies trnty net upon ike animal cells not only iijs cUstrJietive, 
Bfeuf also atformafire stimuli. 

B Formative siimidu» and formative irritaiilil!/ ! These notions 
Kbad first been developed by Vircltow in his ingenious paper. 
M^Irrilalion and imtiJiilitij" {^' Esixinuf und Reishnrkeil," Arch. 
W fiir pathol. Anat.. vol, xiv.). Our present generation cannot 

■ realise the impression which this and many similar comprc- 
I tensive critical treatises of I'irckow made at the time upon the 
I younger generation whom he associated with his researches and 
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who followed his lead, Now-a~days everylhing' is over-haBteued ; 
ijur time suffers from an unappeaaable hankering after continual 
new, or apparently new, facts, with the liope of a possible sensa- 
tional success. No time will now-a-days be allowed to take 
occasional rest for reflection and reconsideration on the on- 
ward road of scientific pursuits. Where have we arrived at? 
What have we left behind — what lies ahead ? Is it worth the 
while to proceed in this or that direction ? Did we gain by our 
detailed work profitable knowledge of, and insight into, the 
whole? For all this one does not find time now. ••Irritaiion 
nmd irrifalHlihj," once the watchword, the Alpha and the Omega 
of a whole medical school ! We cannot dispense with these 
notions in onr investigations of organic nature. Therefore also 
Virchow's interpretation in this direction can never become 
obsolete ; on the contrary, it still remains to the present day the 
basis of whatever we can or wish to designate by these terms, 
strange as it may seem to us to find the great reformer battling 
against views which for the present generation can only appear 
intelligible by the aid of detailed historical studies. In that, 
however, we best recognise the fundamental infloence which 
Virchoie has exei-ted from the standpoint of pathological anatomy 
over the whole conception of the processes of living organisms, 
Virchoii) was the first who lucidly demonstrated that not only the 
iiervea and muscles are invested with irritability, bnt that irrita- 
bility is likewise a property of the substance of each individual 
cell, and that this irritability can manifest itself by alterations of 
funetimi, nutrition, and formati&iL ; the action of the stimuli can 
only be explained on the supposition that they transiently call 
forth, or permanently produce, specific chemical and physical 
alterations in the change of matter of living organisms. Although 
tiie limits of fimclmuil, nutritive, and fonnaiive irriUihiliiy can as 
little be separated with precision as those of the fuiiclioTud, 
nulriiive, and formative dimvU, nevertheless there is in this 
distinction a rich source of understanding of, and interest in, 
processes taking place in tissues which in their continual evo- 
lution lead to the most remarkable normal and pathological 
products. Virclioiv. in his afore-mentioned treatise, principally 
occupied himself with the formalive irriiohility. We shall in the 
following briefly review those influences on the living organisms 
which have to he considered as fonaaiive stimuli on living tissues, 
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is self-evident that formative etimuli only can take effect if 

: nutritive processea be at the same time increased, Increased 

itrition, however, does not always result in a new formation, 

an increase of tissue elements, and as little also increase of 

Amction. -1 certain »pecific pr&periy must therefore be attr^uled 

to the foiitiniive Hivnihis. 

Thifl will not likely be disputed as regards the alterations 
wbicb take place in fully developed organisms. In ijrvwinij 
organisms, however, nutrition and formation are bo intimately 
blended that Ihey cannot be thought of separated even for tlie 
Bhortest moment. The acluni, vf the spemuitoid on the ovum 
appears to me as the liighest exercise of power of a specific 
formative stimulus and of a specific formative irritability. Let 
VB submit the processes herein involved to a summary examina- 
tion. A series of Alg» of the lowest order, to which also belong 
tile so-called " Schizo-" and " Fhijco-myceleg," which are of special 
interest (Bacteria, Cocci, and yeast-plants), only multiply by 
continuous division of cells ; favourable (fluid or soft) conditions 
of the soil sufBce to keep up their intrinsic formative irritability 
for a considerable time, but will finally prove capable of ex- 
Iianstion for vegetations produced by a certain generation in the 
same nutritive medium. There niiinlmi andfonnation go entirely 
Imnd in hand; the essential in the life of these oi^anisms is just 
tfceir multiplication; we may say of these organisms that we 
only can recognise their life in, and by, theii- multipUcation. 

The first phenomenon which we can bring into relation with 
etmgugalion is the appearance of Z'Kionpores {re»tiiig-spovei), which 
are even found in so low an order of Algte as the bacteria (resting- 
spores have not yet been observed in cocci). In these the con- 
tents of tJie cell, in which up to this moment a continuous division 
had taken place, contract to a solid globule, which henceforth 
remains for some time at rest, may become completely desiccated 
like a seed-grain, but afterwards germinates when brought under 
bvourable conditions of moisture and temperature, and growing 
more or less luxuriantly according as it subsequently finds 
assimilable nutiitive matter (of which anon), produces a new Alga 
identical with that from which the spore first sprang. 

A somewhat different progees takes place in the Miicorini (to 
which order the tnotildn belong). In these a firm conjugation 
takee place between the terminal points of two filaments of the 



ih wauarjTT. -C9 ^sz: xttt^l Mraosi cw 




Xpo^jty,^^ c<f t£*»e firsL wtSci pci 

it tkltts pjace ia tixr peoen ctf* Alsi^ <if ttt> I^zudnrinip. the Hydio- 
diet Tc«2£. and tbe Ujc«ti»^ ia liK' zkoss xmed laodes. in which 
alio tfar^ or forzr oeIl« zsar occsbcne iciK> xat fbrmadon of a 
tyfp^MSffjT^, WhetiKT the f:^jsi into pilasckodia of the Myoo- 
ioTc^t«3E. to which alsci the AcMeba bekissr. which so closelv 
refy^mUe the kmoocrtes and the pas cells, may be consideied as 
a tnur ccnjngaticai. still remains donbdnl. 

We see that in these plants no f^piniiUm ot*«T>e* yet exists, or 
at leai^ is not perceptible, in order to produce a cell which already 
pr/tentially includes a new plant. We. therefore, cannot say in 
this ca^ that <m« of the cells which participate in the conjuga- 
ti^m exerts on the oth^ cell a formatiTe. though for the time 
being merely a local formative stimulus. 

Such a formative stimulus first distinctly manifests itself in 
the O^xjcmia and Antheridia (Sea- Algae, fticus) by the formation 
of differently shaped elements, of which the movable, ciliated, 
m<mi\y very minute cells are distingnisked as male celU {Sperma- 
tozoubf), and the resting, larger ones, 2& female celh {ovule celk). 

Hereby we suppose that the spermatozoids act as a specific 
formative stimulus on the specific formative irritability of the 
ovule by the conflux of its plasma with that of the ovule cell. 
I purpmrfly u«e the term '^specific formatire stimulus,''^ because 
the fully devf'lop'd unfertilised ovule cells most probably are 
HUMC4«pt ible of purely nutritive, and also of other kinds of stimuli. 
It Ih of course a mere hypothesis if we surmise that the ovule 
<u*1\h hh well as the epithelial cells of the seminal ducts of the 
U*Hi\H [Mirljcipate in the formation of tumours, especially of tera- 
forniiM, in which we aH little know the formative stimulative im- 
pulw? an th(^ proceHS itself. The supposition of such a process, 
however, <1o(!h not contradict our other views on the processes in 
the (M^llular eI(»trH»nt8 as far as I am able to survey them. 

A Mtriking diflerenci* lK*two(»n the most highly organised plants, 
the giant tn^es of tlie virgin forest, and the most highly deve- 
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loped animals, is found in the circumstance that the impulse to 
formative development in the former seems to act almost without 
limit, and thot the formative irritability in their growing parts 
persists, as from every young twig a young tree may be raised, 
whilst the growth in the most highly organised animals stops at 
a certain limit, and no multiplication from single parts (with the 
exception of the fertilised ovum), no genuine vegetative multipli- 
cation is known. If a tree always remains under the same 
conditions of nutrition, moisture, and climate, if it neither be- 
comes diseased nor is in any other way injured, we might imagine 
that it would eternally continue to live and grow. Even if we 
were to saw it off above its main root, new buds would spring 
up between the wood and the bark, or from the roots, which 
again would grow into branches; branches would strike new 
roots, and whilst the stem and the majority of the roots of the 
former giant tree had barely decaj-ed, several young saplings 
would have already sprang up, of which the most vigorous, the 
most rapidly growing, would overwhelm the others, secure for 
itself light and air, and after a thousand years a new giant tree 
wonid replace the old one. Thus this plant, provided that it has 
not been exterminated by root and branch, cannot be annihilated ; 
it does not require organs of fmct.ilication to produce never so 
many genemtions ; it persists through countless ages by its own 
inherent formative force. Nutrition and formation are here one 
snd the same ; the nutritive sap, the temperature, the conditions 
of moisture, are at the same time both nutritive and formative 
stimulns. The tree is (with the exception of the wood) continu- 
aiiy growing in alt its parts, ever young, ever able to reproduce 
from it^f, without the act of fertilisation, new individuals. 

If we fully take in the conception of this immense formative 
Tegetative energy and pereiatency, and then compare with it the 
very limited measure of vegetative life, and the necessity of the 
connection of two sexes for the reproduction of new individuals, 
which is always more or leas liable to the casualties of contact ; 
'And if we consider the rapidity with which the growth may be 
vrested in the moat highly organised animals, then the forma- 
tion of animals will no longer appear as the result of the highest, 
but rather of an already diminished generative force. 

After having recognised persistent growth, unimpeded forma- 
tion, as the most important manifestation of life, as the essential 
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condition of life in the most highly organised plants, the question 
will arise. What causes, e.7., man's growth to stop at a certain 
limit ? Why has only one period of growtii been allotted to him ? 
We had to become familiar with the mystery of growth ; we like- 
wise have to accept the mystery of arrest of growth. These 
phenomena, just because they are mysteries to us, still lie 
beyond the compass of the natural sciences. Their nature is 
so inscrutable for our as yet insufficient methods of investigation 
that they fail to extend our knowledge,* 

* The experiments bithsrto mode with n view to oiplam or to nnderBtond tho 
onsktioD of KTonth iwused by mechiuioal oonditionii hsTO but very little 
■SitiBBed me. Profeaor Tkierich was the first who, in the provinee of hietology, 
pointed ont, aJbelt in a most gnurded and modeat manner, that the connec^TS 
tiame atrophies in advanced age (his oiajainatiDns Htarted from the foetal inte- 
gamentof old men), andbecomenfloccid from this ocuae, and thst, in oonaeqaeiiM, 
its epithelial elements, CRpociall; alaothe glonda and hair follicles, released from 
the preesnre of the lenae connective tissae, may reodil; lend tbemselTea to 
eitravagont now formations. This la^oally leads to the idea, that at the termi- 
nation of growth epithelial and oonnoctiTe tissue elements are bionght into that 
opposite state of pressare which ia necessary for the poreistcnt normal fonotion 
of theae tiasaea. Beolity, haweTar, does not conSnn this hypothesis, t.g., the 
obserration of thone distressing oases in n-hioh the most terrible epithelial oarci- 
nomaa develop in the rectnm of still young, strong men. If the impnlie of 
growth, by which nnclena diverges from nncluns and cell front cell, actnally ha 
latent in tlie developed tisane, vii., in some manner be converted into eipansiva 
force, this is not likely to be dependent on the mntnal presaore of the tdssneo, oi 
even nnder the presanre of so dense a fmembrane as, for inBtanco. the tnnioa 
albnginea of the testicle, occasionally from r[nite nnknown oaases, and not latdy 
after a contttsion, an immenae luinriant moaa of sarnima may develop. The 
preunre of such tieenes on cooh other la not able to arrest either the growth or 
the piessnie from secretions, i^., of s cyst ; how conld otherwise so many thick- 
walled oontinnona ovarian oyats form P The other hypothesis, that in each cell 
and in each congeries of cella the oontinnanee of the change of matter occurs 
only for a certain period, and thereby the capability of mnltiplicating ia limited, 
or in other words, also that the formative fanotions of the ceUs are eifaaastibls, 
ia merely a peripbraae, bnt not an oiplanation, of obaerved tacts, as has already 
previonaly been inflntioned ooncoTiiing the miorobes. It ia as if we were to nay 
that a" Fate " also roles over those phenomena ; it ia the standpoint of resignKtion 
OD which wo may, perhaps, for the present rest, without lettiag onrselTes be 
deterred from fnrther investigations and oombinationa of our aensory obsemr 
tiona by Daboii' anathema, " IgnonMmia!" It may perhaps be a comfort io 
some that even this fate, which dominates the dnration and termination of our 
growth, may oocoaionally be oatwitted, by what power we, of conrae, do not 
know ; bnt if wo have set np a good Ormocd. a wicked Ahriman will not foil to 
tnm op too. There is in the anatomico-pathological mnsenm at Vienna a well- 
formod skeleton in which all the epiphysial cartilages are persistent, and which, 
from the size and slcndemsss of the bones, might be sappoied to be that of an 
individual of about twelve years of age. Bnt it aotoally belonged toadwnrf 
who earned his living as a pedlar in Vienna, and who died in his thirty-ninth 
year. Nothing ia known aboot the sixe of his parents. We meet in this cose 
with the contaononce of the juvenile atage. We shall not bo able to onderrtond 
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We now an-ive at tJie phenomena, whicli, in the fully developed 
f 'Organism, we may accept as the tl'suUb of the action of formative 
I -Btimnli. 

One of the most powerful stimuli we know oC and the most 

I certain in its action, besides fecundation, is the iohdion of 

I eontinvitij of fUsues (from which we except the fluid tissues, as 

blood, lymph, and pus, in which solution of continuity, strictly 

speaking, cannot fake place.) 

Whether the tissues be separated from the outside at the 
same time with the ekin, or whether tlierr continuity be anyhow 
snbcutaneously interfered with, the rt-markable process will 
always take place, that at the edges of the point of separation 
they will, by the di\'iKioti of the nuclei and the cells of their 
specific tissue elements, enter in some measure into a fielal 
condition in a certain, though mostly only limited extent, and 
that a new period of growth will set in, which as a rule ia limited 
to only a few days.* 

or to oiplain, either by mechanioal or otlwr fcinde of prooeMea. why in this in- 
irbuico tba growth h«d been Boddenly atTested, and why the epiphjaiftl cartiUfon 
did not heconiB Daaifled M pre-orduned by fate- 
No more BiBiiiGcuiGe thui tlie calliuK np of " Fato " ia the familiar compariaiHi 
of the bnildiiis ap of the orgnnum by coUs ^th tho hnilding np of a hoQio ; the 
latter pre-aappoeea a bnildei who oarricB out a oortain plan. Bat as we know 
»bBolntBljnoUiing-Dt snohabnildorand a plauiDtho ooostcnotionof an organiam 
which, accordiitg to the compariaon, onght alao aome time to reach a oertain 
finiih; and as modem phyaiolo^, od the contrary, matntaina that ever; in- 
diTidnOil partiole of pcotoplaam comttitateaat the eame time both builder aiid 
building material, bo this compaiiaon likewise piovee lame, and faila to advanoe 
m any further. 

Fiading the greateat enjoyment in the intellectnal play with ideaa whioh we 
derive from onr obeervationH of nature, I oouUl not retrain from writing and 
tmbliiliing tbii little essay in order to relieve my tninii at laat of thoao tboaghte. 
In doing BO, I, of coaroe, have the feeling that each kind of reHcctions oRsr to 
oonelTea, and perhaps also to otherc, mora aubjeatire artlatio pleaaure than 
that tbey objeotivoly advance na in acicnce. and that our imagination i« more 
engaged in it than our intoUigenco. But whore lica the botindary line P Often 
already hate I put to myself the quoation, without, howover, over having buc- 
ceeded in solving it, whether in the oompoiition of tbo ninth Symphony 
BeethoTon'B imagination, sentimant, or intelleot, had been the moat active. I 
balieve that theie our reflootiona likewiao ipring from a aoarco which had already 
axiited as a unity before the division of our Psyche into the germinal layom of 
tba inialligenoe, the sentiment, and the imagination. 

'Saii, in a diecnaaion on his paper " C'n the priacipla ••/ hitlology" |" UelierdU 
Friw^iiH drr HUlohgU." Verhandlungen dcF anatomisohen Geaetlschaft. 16S9,p. 
SI), proteata against the nae of the term "f^tal ' and its iDterpretation. Ho says, 
" CsUi are elemental^ organiamx, and being suoh, they are anbjected to the same 
lawi aa organiama of a higher order, peraona, and their parts. Juat ae little as a 
bigher organism may become degenerated ever xo maoh, and again return to Its 
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If we succeed in excluding every other kind of stimulus, espe- 
cially all kinds of microbes, this growth in contignouB wound- 
Kurfacpa will continue for about six to eight days, by which time 
the softened edges of the wound will in some measure have be- 
come blended ; the fcetal gniwth with its rich formation of cells 
now ceases, the fcetal connective tissue becomes converted into 
cicatricial connective tissue, and the luxuriation of muscular 
cells and nerve and vascular cells altogether stops. If the 
different tissues are placed into accurate juxtaposition, the 
muscles will unite with mnscular tissue, nerves with nerve 
tissue, and vessels with their orifices, and after the lapse of some 
time it will be scarcely poanible to discover the cicatrice. 

As in the fcetus, so also here, ever^-thing is in the beginning 
formed in excess, especially in the primitive vascularisation. In 
like manner, as the whole foetal capillary network of the vitreous 
body disappears, so also in the cicatrix the numerous vessels, 
which will no longer be necessary for the subsequent nutrition 
of the tissue with its regular circulation of fluids, will disappear; 
the cicatrix, which in the b-'ginning had been thick and red, 

embryonio condition, so likowiM an slraady dBrcloijed liaEsuo ean neret again 
recover its farmer cmbFjonio ntato." Tble si-oniii to mo a battle with the wiiid- 
mills. Surelf nohodj wonld eter have thought of nnderatmiding the term 
"imiryimic" omjjloyed in patliDlo^D histology in anch a »eaie that the eelle, 
which Cor the parpnio of regenetstian of tiasuea are produced from elements of 
the Utter, are eqtuTalsnt, let ita say. to the segmeDtatian ^phoree of the ovum. 
The tertns " onii^osie " or "yiwof " are here only intended to oipreM. that atusne 
wMoh had already arrired at its tennlnation of growth, may again return to a 
growing, i.r., jurenQo atate. We Que here the term " rtluru " (' mrllekkehran "1 
becanae we anppora in moat of the animal tisBoee. at the same time with the 
termination of growth, s flniahed bonndary Htate beyond which there ie no 
further advance : JiaM himaelf alf o iipeaka of •' /itlli itcrtl-iitd liutiti" {"amgttil- 
dtlm Gtatben "). Onr interpretatioa of thceo prooeesea of tinaue regeneration in 
man (entirely lenviug ont of the qncttion the inflammatory proeees) ia shortly U 
followa : man is oompoaed of a nnmber of tiisnes wbicb entirely eonsiat of cells 
and of flnid, aa the opithelia, the blooil, and the lymph. Epithelial strata Coin- 
poaed of several layers not even in old people attain in the deepest layers a 
fnlly developed ntatfi, Ihey continao to form and grow a* long as the organism 
lives. Of the process of mnltiplieation and regeneration of the red blood 
oorpnsclea in fully developed orgoniBma wa know almost nothing. Of the 
tymph oelU we merely suppose that tbey may be prodaced by division or budding 
from the elements of the lymphstje glonda, the spleen and the medulla of the 
bonea. We know of the oomeal epithelinm, that defects are not replaood from 
the depth, not from the oomeal elements, bnt by lateral sprouting of the 
epithelial oells whieh surronnd the defect i I must however waive the question 
whether an alteration takes place in the celluhir suhstanee itself, or whether the 
oomeal epitheiioin never ia "./W/y dtttlnptil ," bat perhaps in equivalent to tka 
oella of the Bete MalpigbiL &■ regards the simple fibrous tisaac, with which I 
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* 'becomes thin and pale. The whole process has definitely 
terminated, it has attained its permanent state. Why so ? 
That we know as little as we know why, in general, growth 
ceasea or commenceB, We must here again fall back upon the 
idea of " hereditanj tendency," which means about as much and 
ae little as " Kismet." 

We know several causes v^hlch are able to iiiereaM the fmtna- 
tife irritabilitif after injurif. 

In the first place, foreiijn bodies, e.rf., coagulated blood, between 
the edges of the wound or between the separated tissues in 
general. The serum which during coa^Sation had been pressed 
out, is absorbed, and the clots only temporarily remain. We 
already have discarded as erroneous the former view that coagu- 
lated blood may be converted into living tissue. On the contrary, 
it acts as a formative stimulua, the surrounding tissues having 
reverted to a fcctal condition, grow into the coagulum, act upon 
it, liquefj' it and take its place, whilst behind it permanent tissue 
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Uut tki-j. proTidad thar 

rfmiapfc/ " an BooDutba growth of thnirho1aoc?iuiinnceMea. At tbig momeiit 
■Jl the gnmuliu protoplaamacoiiDd the nadei, barriDg' BoiDemoBtminutaremBJiiB, 
will imiv bean aonTerted intfl Ehrons tisane. ThU wo conaidar to he the flnal 
■Ute decreed by F»to in the indiTidnal animal body in which it hencotorth will 
pendat for a lonirar or abortor term. If we now observe, r.g., in divided nmacular 
fibre, that Kiirsfitintiit* oommenees in the Btump, that at the aame time granular 
protoplasm forme round the new nuclei, and Ihat this process oontiuuvB for 
■ererol dajr, so that the end of the stump of innecnlar Bbrea now entirely 
eonaists of noclei and Rrannlar protoplHsm, if wu moreover obaorve how this 
prolopla»m separateB and attaches itself to the individnal nnclei and is oon- 
ver[«d into striped mnaonlar Ebrillo;, and how the mnaonlar flbrea now aomehow 

I grow out of the sareolemma of the old one, then we nail tliia process " rrjapmei- 
onre" [." Jwgrerdtn") of the mnacular ti.tiue, the amputAted flbrea and fibrilln 
«£ which conld not at once grow ont, hnt at, and between tbcao, new grooular 
protoplasm had first to be formed, bo that the newmnRcnIar fibres were prodneed 
lathe same manner aa we had observed in their development in the embryo. It is 
JUA my intention to enter bere more fully into processes of regenemtion which 
lake plaoe in a gmdnally more complicated manner id other kinds of tiune, in 
irbiob, in esaeatialB. the same proaeaaes are obeerred. Let as tbeiefon retain 
llha term and tbu interpretation of ''Retam to the embrjonio state" ("Embry- 
toalwerflen") of tisane a in lie regenerative proceasen, until these obaervations 
iWve been proved erroneona or the interpretation of these obaervations aa absurd, 
' •Wo'» bii iht TV'nnj/n/or.— fi'arj":i-in"« (.ojiuor "walnut," also unclena, 'in" 
■ "I move") is the process of ditiaion of cells (in the tissue cell) aa far aa it 

pwMa tlirongh a series of certain succeuive alterations strictly according to the 
law, in the iDtorior of the nuoleus, whereby the latter find expression in the 
different amuig^mentH of the formed canstitaenta of the uucleoii (nucleus 
lelm I and retiform framework of the nucleus. 
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is already forming. Muscles and nerves probably are soon 
arreBted in their growtb, but the young connective tissue with 
its vessels {granulation tissue) sprouts into the blood co^n^lum, 
and only stops aft*r it has grown from both sides into one another. 

In the meanwhile all the coagulum will have become liquefied 
and, with the exception of a few remains of pigment, will have 
become absorbed. The young (inflammatory) new formation, 
the granulation tissue, will now at last also come to rest, and 
pass into the permanent state of a cicatrix. In this manner, 
in a roundabout way, and of course with loss of time, the same 
result has been attained as if no foreign body had ever been 
interposed between the surfaces of the wound. This process, 
however, may be frnstrated by the amount of the extravasation, 
or by the defective formative activity of the insinuating young 
tissue. The vegetative energy of the granulation tissue may 
sooner or later become exhausted, long before it has grown into 
the blood coagulum. The granulation tissue is arrested in its 
formation, it is converted into verj" vascular cicatricial tissue, and 
now yields also a small quantity of transudation, by which the 
coagulum is again rendered richer in fluids (if perhaps complete 
coagulation had not already taken place from the beginning). In 
this manner is achieved the hiaipsidaUon of the extrawisiited 
blood, which, like other kinds of longer standing exudations and 
secretions, becomes more and more rich in albumen or mucin, to 
such a degree that altogether it can no longer, or only very 
slowly, be absorbed. Thus we now have a " Hcematoma" an 
" iiicajisuUited hlood ctfat," before us. 

If a noTi-absorhohle foreiffn body (glass, porcelain, iron, lead, 
wood, &c.) is embedded in the tissue, it acts in the first line by 
Bolntion of continuity as a formative stimulus. Let us suppose 
the moat favourable case, viz., that the foreign body is perfectly 
free from pus cocci, moveover, that it baa not carried with iteelf 
into the tissue such cocci during its entrance, then its formative 
stimulus will be but very slight, and will in most cases soon 
entirely cease. The fostal connective and vascular tissues which 
have developed around it very soon will be arrested in their 
growth, and will be converted into cicatricial tissue, Theforeitpi 
body will he Micijmilnied. According to Profeggw F. A. Sahm^g 
investigations, the following modifications will now take place. 
The foreign body by its own weight presses npon the tissne, it 
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P gravitates (iron, lead), and thereby continually, but very slowly, 
causes new slight solutions of continuity, which again will call 
forth new slight formative stimuli ; behind it the tissue cloaee 
with the most minute formation of cicatrix, whilst before it new 
, young tissue, though in the most minute quantity, continues to 
form. The mechanical irritation also by sharp-pointed edges 
^lass) conies into consideration ; by these longer and more inten- 
sive formative stimuli are kept up ; the capsules which form 
around such bodies become thick and callous, their inner surface 
becomes permanently organised and commences to exude eerum 
mto the interior ; thus a cyst forms around the foreign body. 
The formation of new bursaj mucosfe under callosities, which 
have been considered as effeci« of pressure, may likewise be ex- 
pluned as the effect of fi-equently repeated minute interruptions 
of continuity of tissue, as the single effects of pressure may be 
' imagined to be divided. Or we might likewise regard aa fomia- 
tive stimuli the continuous effects of pressure which do not 
Biat«rially disturb the tissue and the circalation. That would 
■lao represent a new cause of formative stimulus, against which 
no objection could well be raised. 

We cannot dismiss the problem of the formative stimulus 

produced by the presence of foreign bodies without mentioning 

a phenomenon in which this stimulus probably acts with its 

Ulghest power, namely, the effect of n hri/e sequestrum eneloget^. 

witlUn an onseou.i co.psiil-e on the continuously increasing, though 

not nnlimitod, thickening of this osseous capsule, as long as the 

•equestrum remains in it. Circumscribed accumulations of pus 

idulla, and large yellow tubercles, may likewise call 

1 a formative stimulus on the cambium layer at the suriace 

bone. Such a stimulus may occasionally also produce 

isive stalactite-like formations of osteophytes in tuberculous 

■■rticular epiphyses. But such new formations of bone will not 

mder any other circumstances take place with the same regu- 

as around the sequestrum. That this really is pre- 

intly a mechanical stimulus — the chemical stimulus in this 

s probably of minor importance — ^that it is brought on by 

1 bone is evident from the fact that after the removal of 

BiAe gequettrum, iill further ihickeiivng of the honij sheU censea, and 

1 that after the extraction of the sequestrum the filling up of the 

tmmaining empty cavity as a rule takes place very slowly, and 
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that very soon after sequeatrotomy a partial absorption of the 
newly formed bony massea at the same time with sclerosis of the 
remaining parts generally follows. I observed a necrosis cansed 
by acute osteomyelitis of the whole tibial diaphysis accompanied 
by purulent softening of both epiphysial cartilages. The seques- 
trum naturally very soon being loosened, I extracted it in order 
to diminish the suppuration. In this case only the somewhat 
thickened periosteum was but slightly ossified, and this very 
inconsiderable formation of bone also disappeared after the 
removal of the sequestrum, and there remained an incurable 
pseudo-arthrosis, owing to the small amount of bone formed from 
the remaining articular end where no ossification whatever took 
place at the greater portion of the diaphysis. 

I now have to treat of the conditions under ithieh a formative 
ntimiditg mimifeafg itself at a defective cutaneous surface. The 
results from the loss of akin by lacerations, charring, freezing, 
excision, &c., are that the granulation tissue is exposed on the 
surface without any chance of ever uniting with the opposite 
tissue. In what manner is this loss of substance to be replaced, 
and permanent cicatricial tissue formed ? What becomes of the 
tissue after the formative stimulus of the solution of continuity 
has ceased to act? Everj' surgeon knows that this process is 
terminated by the formation of an investment of epidermis which, 
commencing at tbe periphery of the loss of substance, gradually 
continues over the granulating surface. Already the earlier 
observations on the healing process of superficial wounds under 
a scab have shown that tbe fonnation of graimlations under the 
scab is very restricted; that under particular circumstances the 
formation of epidermis continues also under the scab, and that 
after the casting off of the latter a complete cicatrix appears. 
Similar processes have in recent times likewise been observed in 
extensive losses of substance, and have been obtained by the 
exclusion of vegetations of pus-cocci, 1.0., by a perfectly suc- 
cessful antiseptic treatment. 

If we, however, combine the older and the more recent 
observations, we still find that under certain circumstances the 
granulation tissue will develop with peculiar luxuriance ■ in 
other words, that the formative stimulus of the solution of con- 
tinuity sometimes persists. We know that the conversion of 
granulations into cicatricial connective tissue only takes place in 



ft regular manner if thp granulating surface ia eetabliBliecl upon 
moveable and contractile tissues. The condensation of granula- 
tiou tissue, which to a certain extent also brings on contraction 
k and eventually obliteration of the immoderately developed vessels, 
a the development of epidermis upon the granulating sur- 
We may therefore say that the incapability of contraction 
Jtpf the granulating base (bone and fascia) acts in some manner 
S a passive formative stimulus influencing the luxuriance of the 
^development of tlie granulations by preventing them from under- 
going their natural fate of transformation into cicatricial tissue. 
Practical surgery has long ago recognised this feet, and has 
devised a aeries of methods in order to furt.her under these 

^Ot^c urn stances the condensation of the granulations. 
The profuse secretion of pus (thougli frequently merely a kind 
of mucous discharge) in these granulations when becoming 
fungous, being certainly dependent on the settling of pus or 
blennorrhiral cocci in these granulations, we might perhaps 
attribute to them, as promoters of the pus secretion, a certain 
■ degree of formative irritation. I merely mention this in relation 
Bd later experiences according to which some kinds of bacteria 
Bftnbercle bacilli) bring about at the same time formative irrita- 
tion of the fixed tissue-elements, emigration of leucocytes, 
vascularisation, and formation of granulation tissne," 

Finally, we should not omit to mention that we are acquainted 
with certain medicuinl mihutunee^ which must undoubtedly be 

• Wo nannot deny that from tho prauont Htaiiiipoiiit ot onr knowlodgc, a precise 
diatiiiction betwesn purply phlogo^eniG. pjogeniF, and fonnative Rtimoli, and 
oonsoqnentlf also an absolute distinction betwoun infiammation, Enpparatioa, 
and Tegvnerktioii , is bu-aly feasible without stnuning tbo obeerved fauta. All 
theee three prooeaseB ma; eertninlj almost exist eDtirely each by itself, bnt their 
oombimitiDn u b; far the more freqaent ooonrreDco. although with a prominence 
of one ot the other. On this subject I hare come to the fnllowing oonclnsions : 
(I] Wo must regard the sof teeing of tissues (especially of the walU of the btood- 
TeucU) in inflammatioii &i a kind of peptonination. as the immediate effect of the 
grawth of phlo^genie miorobcn. This effect may bo very slight and transient, 
•a that the tissue elements, withoat having nudergone a formative alteration, 
very sooa return to their normal physiological condition ; the walU of the TOsselH 
permit the cmipration of a nombor of leaoocytee which re-immigrate into the 
tnsMeU and retorn to their normal etate. (2) The stimulus acts longer and more 
•lowly; it also involvea the fixed tissue elements, especially the cella ot the 
connective tissue and the vessels, it acts formatively npon these ; at the same 
time eraisration of leucocytes in moderate nnmber takes place, perhaps here 
and there also a fibriuous eiudation forms. These processes may oconr in snb- 
acale and chronic inflttinmutioQS, auJ they may terminate in hypertrophic 
thickening, which again may completely dinapiicar. (3) The phlogogonio 



m 



BILLROTH OS THE MUTUAL ACTION ( 



considered as formative stimuli. Wlile it is generally ad- 
mitted that the leucocrtes, much as they have beeu experi- 
mented with and diacnsBed, are not able to produce granulation 
and connective tissue, we must suppose that the granulation 
tissue with its vessels can only be the product of fixed tissue 
elements, though direct observations in this respect have not 
come to my knowledge. Granulation tissue surely is always 
the result of formative stimulus, and genuine tissue formations 
always proceed only from fixed tissue elements. I am inclined 
to maintain, a 2>nori., that the principal elements of granulation 
tissue are the product of the cells of the vascular walls. The 
older surgeons employed a number of remedies in order to further 
the fonnation of granulations. Warmth and moisture in the 
form of poultices and continuous warm local baths, turpentine 
ointment, tartar emetic ointment, nitrate of silver ointment, 
savin ointment, &c., enjoyed a well-founded reputation as stimu- 
lants for the fonnation of granulations. We know of jodoform, 
that its continuous application calls forth a particular vascnlar 
granulation, even in excess. Glycerine behaves in a similar 
manner, and especially increases to the utmost the dilatation of 
the vessels. Solutions of carbolic acid act as a lasting formative 
stimnlus, producing thick vascular cheloid cicatrices. Similar 
effects are known in the cases of cicatrices from cauterisation with 
sulphuric or nitric acid, of the cicatrices of burns by flame, &c. 

It has been proved, by similar observations, that the formative 
irritation therefore can likewise be increased by chemicals, as has 
already been shown by former observations, that it can be called 
forth by mechanical means. 

ptomaine nooner or Uter IdlU the tiBBne with or vitboat caa^lntion. Thereby 
loBB of inbitAiieo IB brought abont, a solution of oantimiit; which bj iUelt mU 
tte a formfttdTO atimolaB mad leads to Dicatrisation~to regeneration. 

It Beems to ma, however, barelj' thaoretioally touiblo to re^rd this Ut±er cute 
as the only possible one. and to deny every kind of formatiio atiinnlant effect to 
the chemical prodncta ot (^owth from the itaphylo- and strepto-ooccm, &c., par- 
ticolarly in consideration of the fact, that also in the majority of blemtorrhooiis 
the Teaaels are not only mechanically enlarged, but bIho becomo in many ways 
tortnooB and twiated, the latter always being the connequenee of a longitadinal 
p^wth of tbe veaaels ; and real growtb cannot altogether be imagined withont a 
numerical tncreaae of tissue element, bccaaso the mere enlargement alone of the 
elements oonld not canac the fonnation of so many windings and moanderingi of 
the vesaolB in the inflamed tisine. 1 can only fnlly agree H-ith Baum$artin, 
whan he atatos: " We Bhall now bo obliged to admit on ii'ftintimaloTy proliftratiim 
of the filed tisane cells, boBide tbe regentradre and purety hi)ptrpla»ic {tninonr- 
forming) one." 
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Some of my readers may jwrliapa liave been surprised that I 
had not long before alluded to the ucciinii}atio7i. aiid engorijement 
of nut ritlve fluid in certain regions of the body a& formative slimtdi. 
I believe that tJiis cause has been much overrated, There is a 
general current and hackneyed opinion that the development 
of varicositiea produces not only purely hypertrophic but also 
hyperplastic processes in the skin, the subcutaneous cellular 
tissue, and even in and on the bone. But even should the 
problem be solved why varices only occasionally call forth these 
conditions, and why aometimes not at all, I should still hesitate 
to attribute it to the engorgement of venous blood and of lymph 
alone without further inquiries for the cases of hyperplastic 
elephantiasis. Sporadic cases of elephantiasis of the leg aa they 
occur in man are frequently accompanied by far slighter vari- 
cosities than in the female with the most delicate normal skin, 
I suppose that the aforementioned hyperplasias have the same 
causes as other kinds of inflammation, namely, that they are 
brought about by feebly formative irritant microbes, and that they 
therefore always represent, a merely accidental combination with 
wioositieB. We must not forget that the formation of vari- 
tmities is essentially due to an enormous untimely longitudinal 
growth of certain veins which surely cannor possibly take place 
without hyperplasia of the cells of the vascular walla. If increase 
of intervascular pressure (to which the main cause is mostly 
attributed in the etiology of varicosities) really participate in this 
process, the effect could only very slowly be brought about ; 
experiments may perhaps elucidate tliis question. Again, heredity 
or " Fate " is here, according to ray experience, the principal 
oiusc ; the predisposition to hyperplasia of the venous walls is 
transmitted by theactofimpi'egnation; it also takes place withont 
any accidental causes. Not long ago I saw in consultation a 
young man of about twenty years of age, whose leg was 
ipletfily covered with thick varicosities but without thickening 
of the skin. Ail my iiiciuiries after accidental causes failed. 
His mother, when still quite a young woman, had already become 
affected with varicosities. 

It has not yet been ascertained whether inercttned function 

jaay also be considered as one of the formative stimuli. The 

Spajority of those who have investigated this subject, especially 

Tolhnwjel in his instructive treatise, " 0)i iida,piatmi3 and corn- 
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p&7isaticnis m patAologMd jirocesteg " ('• l/iebw Anpassungen imd 
Ausgleidmngm. bet jiathologigclien Zvsianden "), &vour the supposi- 
tion that increased function principally acta as a '■ jiutriHve " 
Btimulns, i.e., that the increase in mass, with the increased action 
of muscles and glands, is principally bronght about by enlarge- 
ment of the fancttonal tissue elements (hj'pertrophy), but scarcely 
traceable to multiplication of these (hyperplasia). To this the 
arteries of medium size apparently are an exception, which 
immensely thicken and elongat« for the establishment of the 
collateral circulation, This interstitial hyperplasia of the walls 
of the vessels, however, is not the immediate consequence of the 
increased muscular action above the ligature, it does not occur 
even in the ligatured arteries above the ligature, and therefore 
could not be compared with the hypertrophy of the left ventricle 
in consequence of st^mosiE of tiie aorta. On the contrary, it 
occurs in those arteries which, branching off above the ligature, 
establish the collateral circulation. I am unable to decide 
whether Nothmniela hypothesis be correct, that the ineretued 
velocilif of the blood cnrreiU in these small arteries, which are 
devoid of vasa vasorum, causes the nutrition, and thereby the 
hypertrophy and hypei-plasia, of the elements of the vascular 
walls. At any rate, it does not conform with this view if we 
consider ihe lessened velocitij of the curreiU and the increased 
pressure in the veins as formative stimulus aa the cause of the 
development of varicosities, a view which, as I have already 
stated, I do not share, though I am unable to substitute for it a 
9 feasible explanation.* 

I shall now treat of the formative stimuli which are called forth 
by a growing vef/etai/le cell upon the cells of the animal organism. 
I have no personal experience on Lejim, but Mickulicz's r&- 
searches on KMnosdermna had been carried out under my eyes at 
a time when the bacterial etiology which had been propounded by 
von FrUch at a much later period bad not even been thought of. 

A kind of firm granulation tissue is produced, of which we at 
present know that it mu'*t have emanated from the fixed elements 
of tlie connective tissue b} formation of cells of epithelial (op 

' Tbe latent experiment* of Fonfick an the immenae capability of Teg«iier«tiDii 
of tbi lirer aft«r oiRiaion of even vorj large porCkona of it are of partionlaT gtvali 
intareat, Thii prooeaa a ho pawerful that it probably can only be brought aboDt 
bj k Tenniue " hi/perpliuia." It i> the moBt considerable instajice of legeneration 
bitheito knowD of in wum-blooded uimaU. 
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more accurfttely, perhaps, of endotbeliat) character. The new 
coimectJve tissue which is enclosed within the old. is, in contrast 
to tlie genuine granulation tissue, but very scantily vascularised ; 
it soon changes into firm cicatricial cheloid tissue, which becomes 
more and more dense, and finally may even ossiij'. Suppuration 
is only brought about in it by accidental causes acting from with- 
out. Knowing at present that the whole process has been called 
forth Viy bacilli, we must say that the bacilli act in the first line 
aa a formative stimulus on the fixed cells of the connective tissue, 
probably also of the muscles and nerves ; but their effect as 
formative stimulants is but of very short duration. It scarcely 
comes to a disturbing emigration of leucocytes and excessive 
vascalarisation ; but the effect of the bacilli is merely formative 
and is soon extinguished ; the transformation of a new tissue 
into a cicatrix takes place with relative rapidity without any 
kind of disturbance whatever. The process much resembles the 
formation of the fibrous tubercle, of wliich anon. 

Tlie action of the tiAerde Uidlli upon the cellular elements of 
the animal body is much more complicated. The effect of these 
bact!!i, which grow with but moderate vegetative energy, manifests 
itself, according to Bamtujarteit, in this, that a more or less rapid 
division of the nuclei after the various types of the so-called 
" Kwryoldiifmg " takes place in the fixed elements of the con- 
nective tissue, by which large flat cells with oval nuclei are pro- 
dnced, which are converted into a firm tissue granule, the primtiTy 
tvherdt: pn-pet: Thereby under certain conditions also the 
formation of multinucleated cells more or less frequently comes 
about> — of the so-called " luherde gianl cells " with nuclei attached 
to the wall and central disintegration. 

I shall here omit to speak of the " giant cells." which recently 
have been the subject of so much discussion, and of the manifold 
hypotheses regarding their origin, as they are not of material im- 
portance for the fundamental biological processes which now 
follow. 

The common fate of tubercles is, as is well known, their disin- 
tegration into a drj' cheesy mass. But before this process is so 
fer advanced, dilatation of the vessels with emigration of leuco- 
cytes, and after that the formation of an envelope of lymphoid or 
granular tissue, takes place in their immediate neigh bourhofjd. 
■&rewith the central growth of the tubercle generally ceases ; 
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its disintegration will be complete ; it will be incapsulated like a 
foreign body by the conversion of tie granulation tissue into 
cicatricial tissue (provided that no pns cocci intervene and change 
the tubercle into a tuberculous abscess or into a tubercnluaa 
ulcer). 

To this I have still to add that the disintegration of the 
tubercle by no means always takes place. There are (though 
very rare) cases in which the endothelial cells — probably when 
the irritation set up by only a few bacilli with but feeble vege- 
tative energy — are directly converted into firm connective tisane 
without previous disintegration. The '^jil>roiis iiiherde" formed 
in this niauner, which especially is occasionally observed in the 
cervical and axillary glands, contains, as I have only recently 
had an opportunity of convincing myself, no detritus, and does 
not i-epresent anything like a firm capsule around the disinte- 
grated tubercles, but is throughout purely fibrous. I now feel 
convinced that those forms of fibi-ous malignant lymphoma which 
had been investigated in my clinic and described by row Wini- 
wartm; and which are so very differently constructed from the 
8oft malignant lymphoma which partially disappears under 
arsenicnl treatment, are a bacillary, genuine tul»ercle disease. 
These investigations ought to be repeated from this new point of 
view. 

The question now arises, as regards the common form of the 
centrally disintegrated tubercle. By uhat kind of gtimulw m the 
yntnitUiiion (wwrn ymdiirtd irhii-h liLruriiites nromiH it ? We might 
here, in the first place, suppose that the disturbance of continuity 
•ad the gradually increasing pressure of the growing tubercle 
sot as formative stimulanta. We know that a gradual new 
fbrmation of tolerably deiise membrane of connective tissue 
takes place around a slowly growing cysticercus, around trichini, 
and arvinud eocbiuococcus cysts. We know that some cyst walla 
consist of entirely new formed membrane. We further know 
that tlie tttuica ^-aginali$ around the fluid of hydrocele freqs^itly 
bfi'omes extremely thickened by new formation of connective 
tissue, that moderately dense membrane develops around tbe fat 
cocloeed in sebaceous glands (atheroma), and also iu tbe fbnn*- 
tioD of ranola a stmiUr membrane forms around tbe retained 
uacttft-Uke aaliva. In all these case^ both pressore and di»- 
tnrbitDce of continuity ai« undoubtedly, although slowly and 
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frebly. active as formative stimulanta, without, however, any 
particnlar coucoinitant chemical efiects whatever on the enclosed 
fluid or pulpy contents of these cysts. The expansion of a 
tnbercle, however, is so alight, and in comparison with the 
above-mentioned cases relatively of so short a duration, that 
other and more important features raust. certainly here come into 
play. What causes, then, the formation of granulations around 
the tubercle ? Is it the continued direct effect of the tubercle 
bacilli, or is it due to the action of endothelial cells which Ijad 
been primarily produced by the bacilli, and consequently an 
indirect baciJiary effect, somehow in the second generation? 
Bnumgarieii'if observation, that in rapidly forming miliary 
tubercles the number of bacilli is very great, the disintegration 
of the endothelial new formation is very rapid, the development 
of the covering lymphoid tissue is so very rapid, that the forma- 
tion of an epithelial nodule may be easily, almost entirely, over- 
looked, support the view that the hncilli ihemneh-eg constitute 
the formative stimulus also in the fonnation of lymphoid (granu- 
lation) tissue. They consequently would be able to produce one 
after the other two kinds of tisaue — viz., tJie endothelial nodule 
and the granulation tissue. That the latter, according to our 
present views, can only be brought about by leucocytes, I already 
repeatedly pointed out. The apparent peculiarity of this pheno- 
menon might perhaps be explained in that bacilli act as a 
itdve stimnlus also on the capillary cells. Some closer 
ition ought perhaps to be directed to the possibility of 
iryokinetic forms in the nuclei of the capillaries. If such are 
ivered — which seems not to be improbable after the obaerva- 
la of giant cells, which are found in intimate connection with 
walls of the vessels in PwrihionCn (jramilniimtx {Kolliker's 
w'lW^s)— we may suppose that the capillaries, with their 
adventitious cells, and especially the cells on the walls of the so- 
called "transition vessels," lead not only to the new formation 
vessels, but in general to the development of granulation 
ine, the origin of which, from leucocytes, ia now no longer 
kble. 
The formative stimulating action of the tubercle cells accord- 
ing to their quantity and their vegetative energy is at any rate 
extremely various (we here leave entirely out of consideration 
&B relative immunity of individual warm-blooded animals, as 
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weil as the question of the existence of individual i mm unity and 
predisposition). We may well regard the acute miliary tubercle 
with its rapid lymphoid transformation as the one end. and the 
fibrous tubercle in which scarcely an appreciable formation of 
lymphoid tissue takes place, as the other end of the series. 

The formative stimulus of the luhen-U. detrifun, of the yellow 
tubercle, is at any rat« but very slight. We may observe, e.t;., 
that in bone an ebnmified shell is formed around the tubercle, 
which, however, does not give rise to extensive sclerosis or ex- 
tensive osteophytes over a large area except in the case of the 
formation of a sequestrum and the immigration of pus cocci, 
which then ^ain calls forth a new formation of granulations 
around, and purulent softening of the tubercle, an accident 
which also seems ag;ain to support the view that a certain degree 
of formative stimulus may likewise be athibnted to the pus cocci. 
That the tubercle bacilli themselves are able directly to stimuLite 
the suppurative process in a material degree is verj- improbable, 
according to the obsen-ations which we have gathered up to this 
date, although the opportunity for the emigration of leucocj-tea 
must be facilitated by -the formative stimulus on the vascular 
walls, and the transformation of the latter into soft protoplasm. 

One point more ought here to be mentioned. A copious rapid 
development of a crop of tubercles leads in the majority of 
cases to the formation of fluid sero-fibrinons eyudationa. These 
are genuine exudations, not merely transudatious. like those in 
the pleural and peritoneal cavities during the development of 
tumours, especially of carcinomas and sarcomas. Acute tuber- 
culosis of the synovial membrane, of the pleura and the meninges, 
is almost always followed by exultations which cannot be dis- 
tinguished from others in acute inthtmmations. Consequently, 
tubercle bacilli, when actii^ with exci^ption&I vegetative energy, 
may cnll forth nutritive disturbances which seem entirely iden- 
tical with inflammations acntely produced by sta{^ylo- and 
str^pto-ooeci. At the same time also pyrogenic matters are 
formed, the ahsvrpiion of which gives rise to fever and eren 
general septic t\-pboid disease. 

"niough ■wf must admit that twhrtrcle bacilli alone will not 
prt>dnce nil the acute phlegmonous processes, blennorrh(Bas, and 
purulent exudations, at le*jt not primarily, still, according to the 
already stateil fact*, we know of no other kind of badlli or cocci 
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Evhose eSect on the auiniai tisbue, in one and the same species, 
multiform. The disproportion between the size of the 
I primarj' tubercle and the luxuriance of grainilations and the 
exudation produced around it, presents itself tw the surgeon 
particularly in the so-called ''cold ahsceeseg" by tubercle of tie 
bone ; these originally always contain only a thin and clear, later 
on a turbid, aometimea slightly blood-tinged, or may be a mucus- 
like serum, and here and tiei-e mingled witJi clots; tlieir 
capsule is lined by mucous granulations, in which only very 
rarely tubercle -granules with tubercle- bacilli are found. The 
W latter completely disappear if the abscess burst and pus cocci 
I .immigrat*, or if they, in very rare instances, find admission fi-oni 
" the interior of the body into the wall of the abscess. This will 
manifest itself by increase of pain and fever. A cold abscess con- 
taining one litre (two pints) or more may result from a tubercle in 
bone of the size of a pea. We find, on the other hand, in cirj- caries, 
I neititer excessive luxuriance of granulations, nor suppuration, nor 
I exudation, but either firmer granulations (sometimes almost of 
the consistency of cartilage) which are imbedded in the lacunae 
of the eroded bone, and frequently contain many giant cells, and 
only a few or no bacilli at all (analogous to the fibrous tubercle 
of the soft parts), or we find the carious focus viili/ filled with, 
and surrounded by, yellow tubercle pulp without a trace of forma- 
tion of granulations and suppuration in the neighbourhood, this 
pulp being merely enclosed by a moderately thick capsule. It 
is only by the frequent opening of abscesses and the energetic 
operative treatment of these cases that we acquire a larger 
experience of the manifoldness of these processes of which the 
■ pathological anatomist sees only tJie final stages. 

In these observations we now have to face the question, Are 

Btltese differences of effect really caused by differences of the 

FTegetative energy, and by the number of the bacilli accidentally 

Kntained in the tissue, or, are there different im/rieties of tubercle 

Ui which we are not yet able to distinguish from each other ? 

r are there vegetative forrm avd stages of developmeiif- of these 

Ui which we have not get siuxeeded in dem&n^iratiiig bij our 

^■fresent method? We know how unsettled still are the views, 

whether the delicately granulated varieties occurring under certain 

conditions in the plasma of the tubercle bacilli have to be inter- 

reted in this or that manner. Are they spores or are they 
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vacuoles ? And if they be spores, where do they remain ? They 
disappear and we are no longer able to trace them ; nobody has 
ever seen them germinating. Could they not continue to 
vegetate in some fomi of cocci, and as such call forth different 
kinds of etimulus on the tissue from that of the fully developed 
bacUli ? " Chi lo sa ? " (•' Who knows ? "). 

Whilst the tubercle bacilli only conditionally produce the 
phenomena of acute inflammations, and as such never copione 
suppuration, the GlondeTn bacilli act at the same time as for- 
mative stimuli and also pyogenic, upon the fixed tissue elements. 

The formation of small foci of endothelial cells ia speedily 
followed by the emigration of leucocytes in masses, and sub- 
sequently also by destruction by purulent softening of the tissne. 
The glanders bacilli therefore occupy, as regards their pathogenic 
effects, in some measure the mean between tubercle bacilli and 
pua cocci. Thereby they rapidly lead to purulent ulcerative 
processfs, and, when rapidly developing and energetically 
vegetating, to general septo-pyiemic poisoning; again, a quite 
peculiar action of vegetable cells upon animal cells. 

The existence of tlie SnjihUis hiicUlun has not yet been proved 
beyond dispute.' There is some probability that it might be ' 
related to the tubercle and the glanders bacillus. The soft 

* i\iilt Ay lit Trantlatar. — Paasm^r orer those ikgcnts of the BjphUitic Tinu trliiah 
hmd focmerl; been regarded m tj^hilU microbes, whiob, liovrever, did not oomplj 
with the rvquiiements of the preeent Htandpoint of Baateriology. we hare fint 
to mentioii the bMilliu disooTered in 18S& bj Ltutgartat in snihilitia prodneta, 
which mnehi«semblai,bothinitafonn sod in itsaiie, the tubercle bacillac, Mid is 
ohanutteriaad by apeoiflo methods of stBining. ZM^nrCm d}red hia wotionB in 
SkrIieM H'tigtrfi eolutioD gentiui liolet at tbo ten^Mratnre of the room tar 
twelT« totweotj-fonrbonn, aadafter thisMktemptntnreof W°C. (I04°P.) in 
kD monbalot tor two houn, wuhod them for > few miiintes m abM>lat« alixdM)!, 
and placed them tor the pnrpoM of disoolocratioa for ton seconds in «i aqneom 
Mlntion of one and a half per cent, of hypermanganats of potaraiotn, and thea 
tor abont tlia same lenxth of timo in aalpburoua acid. After washing the section* 
in water they aie a^n placed for about thrw ta tonr seconds into the abore- 
amtioned discolonriiig flnid, and after thive to four timee repeatinK the process tba 
Kronnd of the pr*pantian will bo discoloured and onlj the bacilli will appear ma 
Tiolet, alightly ondnlated, or S-Hhaped rurTod rods. Dry cover glass pieparatiaaa 
of syphilitio sections or tissne doid ace stained in the same manner, only tlMt 
Um preparatiau are left for a sbortet time in the ODlonring solntiona, and aft«c 
•tainiDf them ia tbo (vntian liolet tbey are not washed in alcohol, but in water. 
A more simple metliod u that of Ih Giacmii, vbo stains hts dry oovoc glaaa 
preparaticDi for a tew ■inntee in * bet snintinn of tarbsine and them in wat^ 
With the addition ol • r*w ninisw ft a solution of perchloride of iron, and aftn 
mahing th*« in «M«r, iliMolenn then in a eoacentiated lohttiDn of petdilorida 
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I rfiancre shows a certain analogy with glanders, the hard cliaiiore 
partly with the slowly vegetating tubercle prone to disintegration, 
and in its later stages to the fibrous tubercle. The iuxuriation 
in and around the syphilomas is very variable ; in bones there ia 
a disposition to nwrotic caries both in syphiloma and in tubercle. 
Every experienced sui^eon knows how difficult it aometimaa is 
to distingniah between Tuberculosis, Sj-philis, Rhinoscleroma, 
and Lepra (Carcinomatosis) in their products. 

It is generally agreed that the pojtMT/iden-coca exert no 
formative stimulus and produce no phlegmonous process. The 

of iron. This preinration, wbich sbowg the bacilli in red oolonr. m*7 bo atained 
K seoond tiine witb any optioiud ooutraaC colonr. 

For actions propanitioiu GolUleiit'i modification of Giacnmi'i mBthod will bo 
found pttrtionlarly unitable ; the sootion* glajned with fnoheine foe twenty-fonr 
hours, after having waabed with wftter and placed for a few oeconds in a dilated 
Bolation of peFcblocide of iron, arc again waehed with alcohol, reudered tratii- 
parent hy oil of olovoH or xylol, and prosarTod in Canada balsam. IhulrtUpimt 
has demon Btrated the same bacilli in syphilitic tisunos independently of iMifjirten 
by a (liSereDt method of atajning ; troatment for twenty-four to forty-eight hours 
with an aqueous aolution of gentian violet, diBDOloumtion during a few aeaonds 
in a mixtnre of one part of nitric acid and flfteen parte of water, and after that 
for five to ten minntea in aiity per cent, alcohol \ second uteining in ao aqneona 
■otation of Baffron, washiag again with sixty pei cent, aloobol, diBoalanration in 
absolute aluohol, rendering transparent Ln ail of cedar and preservation in Canada 

Controlling eiamioationa by a number of other inveatigators {MatttratKk, 
KUmperer, GiMiteiti, Marcofe, f^ury, ifc.) proved the constant preBSnoe of these 
bacilli in all aypbilitio secretiona and ie every tiasne affected by syphilie, so that, 
•apported by tbeae oonfirming evidencea, LmtgnrieB, IVeigtn, and OnMrrltpimt 
regard tbeao bacilli aa the agent of the ayphilitic poison ; coltnrea of, and inooD- 
lationa with, them have boworur not yet anaceeded. Soou afterworda nevortheleu 
Ahart: and Tacel conjointedly. and Untltrilacl/ working independently, diBnovered 
a baoiilne eo mnob like the eyphilie baoillaa. in the pnepntial amegma. in the 
aearetiona of the mncoua membrane of the female geoitala and also at tbe anna 
of healthy people, tbat many iuveatigatora uonsider tbeac as identical with the 
amegma bacillma. The aypbilia bacilli, however, ocording to />'P(r, lie moHtly 
M> the epithelium, and only occur singly and expoaed on the surface ; they are hut 
rarely observed in larger groups. The smegma bacilli, on (he contrary, are 
found B/mn, or in dote conneclion wilh, the opithelinm. They frequently occur in 
larger groapa, but are also found in great number outiidt the epithelium. Tbe 
aypbitia bacilli present mostly slender, atrught, or curved rods ; the smegma 
baiilli are smaller, plumper rods, and in general show a much greater variety of 
fofm. Whilst the syphilis bacilli resist the aloobol tolerably long, the smegma 
bacilli are sood discoloured by it. Acids disoolour the syphilis bacilli within 
thirty to forty-five seconds ; tbe smegma bacilli frequeiitly withstand aaida tor 
two minutes and longer. The syphilis bacilli are almost immediately dincolourod 
by glacial acetic acid, and the smegma bacilli withstand glacial acetic acid up to 
twenty-five seconds. The sypbilis bacilli are the more numerons the younger 
ttas infiltration, the smegma bacilli, eu the contrary, are the more numurous the 
longer the aeorotion had been accumulating. 
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fact that fr^uently aft#r gonorrhoea of long stjuidinp no strictnre 
forma, and aft^r gonorrhrea of but short existence it does 80 
occasionally, and in that case also suppuration around the nretlra 
and the prostate (perineal abscesses), seems to indicate that 
these processes are merely accidental and caused by casual immi- 
gration of puB-cocci. But what happens in the case of acuminate 
c/md'jlomiiJi f Their appearance in gonorrhoea is so variable that 
in this instance they may be regarded as accidental. Here comes 
a new circumstance which hitherto has not been taken into 
account, namely, the formative irritability of the genuine epi- 
thelia and the causes which call forth their activity. As this la 
immediately connected with the question, whether perhaps the 
formation of carcinoma may likewise be thought of as dependent 
on microbes, a question which I intend to ent«r into at tie 
conclusion of these observations, I shall not discuss this sal^ect 
here. 

There is one more point which I ought not to pass over, 
namely, the formation of the so-called >oJi fol condijlomiu! on the 
skin continually irrigated by umie. We observe this as well in 
vesico- vagina] fistula as in extroversion of the bladder. The 
continnons bathing of the perineal and femoral skin in fiuida 
alone cannot account for it. We know from the time when 
wounds were treated by continuous irrigation or pennanent 
baths that the cntis swelled to an enormous degree, but uni- 
formly, yet no formation of condylomas took place. There is 
little probabilit;- that iu the circumscribed form of these condy- 
lomas the salts of the urine, or the ammonia of the decomposed 
urine alone, produce these fomiatiDns, xlthough also the anunonift 
contained in the alkaline urine may soften the epidennis, and 
even the anperfioial capillaries of the cutis. The afore- mentioned 
urinary condylomas respond rather to the settling of colonies of 
stiept«»Coccus urinie. which, retained in the slight nnevennesaes of 
the softene«l epidennis, establish themselves here and there, and 
brbig about a moderate papillary h)-perp1asia with increased 
formation of epidennis. We therefore mast consider also the 
streptixjoccus «riiu« as a form»H\ie, though only slightly intensiTe 
cause of stimulation. 

After having passMl in wvii'w all the eflects of formative 
irritation known to ns of the different vegetable cwlls upon tha 
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'-ftnimal tissuee, I now shall consider I'-helhci- aniMitl ■■(■//« are idile 
lo 'let !n a. mnllvr manner upon the vegeUihU tissue. 

It is known that, there are not only saprophyti, but aleo 
specific pathogenic fungi, which attack and eventually destroy 
plants of complicated structure, that the mo'dd« or mildew fuit^i 
and the more highly organised <'/_7". may be again deatj-oyed by 
microbes which on their part are to be classified with the sapro- 
phytic and pathogenic series. It inast be left an open question 
whether there are processes in plants which according to their 
nature can be compared with the inflammatory processes in 
animal tissues. The condition which is called by phytopatho- 
logists '^ Front-giingreiie" (" Frogt-hrand") and '"canker of the 
trees" (apple-trees and beeches) may also partly belong to this 
class. There is much prolwibility in favour of the view that these 
processes are brought about partly by a fungus, a Pifromyceten 
(N'ei:iarla dUissimt), partly by the apple aphis or American 
blight (" Blntlaus," Sckizoneimi lanigeni Hmi.gm.'). 

We shall now only occupy ourselves with observations on the 
f'jrmaiice irritabilit'j of ret/etahle cells. My previous remarks on 
copulation and fertilisation as formative stimuli, having already 
referred to vegetable cells, need therefore no repetition. 

In the plants also separatum of continuity acts as a powerful 
formative stimulus. It is followed by new formation of tissue, 
cicatrization, formation of callus ('" Uberwallimg ") with or with- 
out necrosis, and eventually leads to the union of two opposite 
wound-surfaces. The improvement in the quality of fruit-trees, 
of roses, &c., by budding or grafting is brought about by this 
process. The tissue of the so-called "callus" (" Uberwailung ") 
as it forms, e.g., after the lopping of the branches, is the so-called 
'^cwkij lay^r" Q' PendernKi") which pTOceeds from the paren- 
chyma of the bark, of the cambium, and of the pith, and might be 
compared with the gi'anulation tissue in animals. 

The formative stimulus of the separation of continuity in 
plants, is. under certain circumstances, particularly increased. 
New plant individuals can be raised ftvum parts of plants ; multi- 
plication by layering, cuttings, or slips. When a boy, I watclied 
with the keenest interest a cutting of a damask rose placed in 
a phial of water in which the lower border of the section gradu- 
ally thickened and finally put forth delicate white adventitious 
roots (radicles), Moreover, in many plants a new plant may be 
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produced from each portiou of a brauch, and at the superior 
portion of the branch sumetimea even new, ao-called " adreniiiiou* 
hud-^x/res " are formed. The leaves of many G&sneriticea' produce, 
at the place where the petiole has been fractured or notched, n 
buds, which may become starting points of new leaves and 
branches. Therefore a pathological stimulus is followed by tha 
formation of new physiological organs. (This reminds one of 
the " pmi-regeineratiim" m injured frog eggs, described by W, 
Rmm.) We shall not, probably, for a long time succeed in 
tracing the ciiuce* of these invcei/seg, even if we were able 1 
analyse the morphological process itself much more accurately 
with improved microscopes than we have already been able to do. 

In general ive may suppose that the effects of Formative iir' 
tation also in more highly organised plants are much more 
eftective in every direction than in animals. 

As, accorduig to the observations at our disposal, divided veg&* 
table cells always perish, and only the next following uninjared 
cells come inio formative activitj-, we might surmise that the 
products of dfcom[»sition forming during the decay of th» 
injured cells act as chemical iiTitants upon the nearest oella. 
All these, however, are but infinitesimal agents in processes of 
Buch magnitude in their essence and effects. 

What is of particular interest to us is the observation that « 
lai^ series of exc<-ssiw tissue formation in plants or buds, leaves, 
stalks, and roole. the so-called " •jnUs " or '■ ceridi-j " are called 
forth by stimuti which undoubtedly are caused by animal oeIlB.*i 

I shall only briefly ml^ntion the existence of die ntyeoe 
i.», •fitUi, which are exclusively produced by the Inxoriant g 
of ftingi. To these belong the " H'oorf-l-aot " (■• ffoJ^lroj/") o 
trembling popW or aspen (" Po^mltit hrtntJa ") on the stem mfl 
bntitclies of which knolis of (lie sue of a Slbert to tliat of ■ 
I^<M«i's ejQC aiv Ibnned hy the luxuriant growth of certaii 
fbngi I" VftrtHHuifetlfr "), the tnr^:e«iwac« of the roots of i\ifi£> 
IwwtKwiF mhI of tbe aldif-r by a Aingns as ye{ little 
(" ^(AiH^wi Ir/tmiittv.innit "}. Ac. Of great morfdiological 
mtovMt MW Ulwwiar the micnwvopkal galls wtitcfa are prodncedi 
on 9onw algw b]r CAftriiiMf^t, MpeciallT of tfa(> genus Sgmdi^ 
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The swarm spores of these fungi bore into the epidermis 
of the a!ga>, and after the development from them of a rnrus, i.e., 
a small round cluster of cells with the character of Spomiidin, 
the latter is incapsulat-ed by a luxuriant growth of epidenuia 
cells. (A quite identical pi-ocesB is brought about in algee of the 
genus Vfi-iiclieria by Bolutirriii and their brood.) The number of 
these genera of the Mi/cucecidift is, on the whole, however, very 
small in comparison with the extremely rich variety of forms of 
galls produced by animals, 

(The most manifold and peculiar forms of galls are caused by 
tUee, Pkyioplvg (Aca/ro- or Pkyloftv-cecidiii). They produce the 
hthohgKal ffji-nmtioii of hair on the surface of leaves (" Enneum 
'oTTnattim " on wabiut, vine, lime, oak, beech, apple, birch, and 
poplar leaves, &c,, and on many herbs), tlie pocket or bladder ijalhi 
(on linden, plum, maple, elm, willow, and beech leaves, &c.), the 
peculiar leaf rulls and foldimj and cnm}>iiuj of leaves icitk tkicJieiu- 
ijii; !>/ the leaf itself (of the linden, beech, willow, rose, virgin's 
bower, or clematis, &c.), the su-elling of buds aivd deformidicm oj 
the iijncea of the htids, the Sjmngle <jalU {" I'ockeithimikkeit"') 
of the leiu-eg (of the pear, apple, walnut, and elm), and on the 
back of the oak leaves.* 

Many kinds of Hemiptera produce galls, of which those caused 
by the/'/jt7sf lice or Apkidii: (^Aj-hidioeecidia) are the most numerous. 
Their forms are similar to those of the former class, and are again 
distinguished as leaf rolls, pocket galls, deformations of the apices 
of the buds (jdneupple or spruce ijalh). There are. moreover, 
root 'jiiUs, as those produced, e,;/.. on the vine roots by Phi/Uoxera 
tatrie (kind of aphis). 

L large series of most curious forms of galls are produced by 

k larvu: ofjlies and mtsi-s, but only in rare cases also by those 

■fiies, mollis, and beetles. Also in this series all the afore- 

i types are represented, some of particularly luxuriant and 

ig form, among which we class also the tui^scences of 

:, the stalk -jails (" SleivjelgaUen "), b.'J., the Ceddoinijca 

's on the ijoiil niiUow {S<dix co/mi) and the Luseojdera roH 

9 Iffoimhls. 

B beat known are the ij<iUs on the oal; leaves, the so-called 
}a.h apples" (again pf the most manifold form, e.g., the Arti' 
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c}wke fjaiU on the Qiiei-cus fiediiiiciilata, a variety of" the EnglUh 
oak, Qiiereus robus), and the Moggy gaM«, also called " Rose Bed^- 
yiim-8 " or '■ Roldn Rediri-eust's pincashiirn," the first of which (the 
oak galla) are produced by several kinds of wasp (mostly by 
some species of Cifidjie), the latter (the mossy galls] reaemblinff 
bundles of moss, fret|ueiitly of most laxurianb and showy forma- 
tion, are caused by the Rkodites toswrum which infests the Itoto, 
spiw}»is»ima and Egluiiteria. 

There is a particular charm to be found in the study of the 
manifoldness of these formations and of the process of their de- 
velopment. They offer so interesting a parallel with tlie fonnation 
of genuine tumours in animals, that we might well be induced to 
arrange them into similar groups aa tumours according to their 
form, 'fjiere would be no difficulty in arranging groups, as for 
example, PapDioma, Polypus, Fibroma, Harcoma, Osteoma, &C, 
I have already mentioned that carcinomatous ulcerations and 
loxuriationa in plants are also spoken of. 

We are here only interested in learning whether particolarfl 
are known of the mode of development of these gall formationa, 
as there is no longer any doubt about their cause and their 
growth in general. 

The one fact we can accept as certain, is that the slight 
mechanical injury caused by the insects in the deposition of their 
«ggs into, or upon, the surface of a plant, can never be alone the 
cause of gall formation, however high we may value the separa- 
tion of continuity aa a formative stimulus in plants. Even the 
hypertrophical cicatricial callus (" Narbeniiberwallung "}, as it 
especially occurs after lesions of the bark, have neither in struc- 
ture nor in form any resemblance to galls. They are always in 
proportion in shape and depth to the injury, as we know from 
letters cut m the stemis of young trees in which the deeply incised 
parts are replaced by wheals formed of minute warts. Here the 
forces of ivgeneration and growth combine in order to produce a 
new formation patiological both in foi-m and structure. The 
comparison with cheloid cicatrices readily suggests itself, though 
also in the latter the fatalistic formation of growths does not enter 
into the question. 

Already the fact that only certain kinds of animals produce 
galls of specific fonns on certain kinds of plants is an indication 
that here quite particular conditions come into action. It may 
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perhaps be unphilosophical to presumo upon an immunity rf 
certain plants against the action of certain gall-producers. Why 
does the butterfly, again, after having Btrsyecl far, far from its 
native place, deposit its eggs only on certain plants ? Because 
its fate, or its hereditary memory, or something unconscious 
withiu it, tells it that the caterpillars after having escaped from 
the eggs can only live on the leaves of certain plants. Whether 
the Eliodites species which produce the elegant ?nosa-galls on 
roses may not bring about the identical forms on other plants 
we do not yet know, because this species of wasp never lay 
their eggs on any other kind of plant. Their larvie, after 
escaping from the e^, thrive best, or only, on the marrow sub- 
stance of the rose-galls. 

We cannot well dispense with the teleological speculation for 
the understanding of most of these processes in the vegetable and 
animal world without depriving ourselves of a great enjoyment 
in our investigations. I by no means consider as injurious the 
teleological speculations on nature which have been for some 
time so much condemned, provided we always bear in mind that 
processes like the afore -de scribed are as much necessary effects 
of the material forces as all the conscious and unconscious acts 
of volition in general. 

If the wasp, therefore, be obliged to deposit its eggs upon, or 
into, an oak leaf, a shell will form from the latter (like the egg 
shell around a bird's egg), which protects them and its contents, 
and at the same time serves as nourishment for the young maggots. 
If the same wasp were to lay its e^B, e.-j., in the leaf of a horse- 
chestnut, perhaps also a gall would form, but the hatched maggots 
would probably die, poisoned from feeding on this gall, or they 
would probably be unable to assimilate this unsuitable kind of 
food, and consequently would starve. The undoubtedly specific 
character in many ways of the formation of galls will not justify 
the supposition of immunity in any kind of plant, of the aljsence 
of a formative irritability against the stimulus proceeding from 
an animal. Such an immunity may, however, ejrist, and it 
would certainly be of great interest to institute experimental 
studies on this subject. 

If, then, after what we have said, we cannot consider the 
mechanical stimulus of injuries (the existence of an injury more- 
by no means ascertained in many gall formations) as the 
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caiiBe of these gall fonnatione, a second alleged cause seems to 
me likewise of but donbtfal importance. It is aBserted by many 
that ihe gali frnmation is caused, and ettpenaUj) iU enlartiement a 
browjhl ahont, hij ihe mciion of the sap. by mites, lice, and larvtx 
(magyols). Irrespectively of the fact that galls frequently are 
already developing before the animals have escaped from their 
eggB, and of the fact that, e.ij., perfectly abnormal gall-hair 
formations of leaves which are entirely diiferent from the normal 
hairs of the leaves, may not possibly be protluced by the auction 
of the plant-juice, also in this supposition the prodnction of 
specifically organised new formations as the galls, remained abao- 
Intely unexplained. If there occur, e.g., in the lime leaves, 
according to the action of diilerent kinds of mitea, either hair- 
formations, or pocket-galls, or leaf-rolls, and if we are informed 
that, e.g., of certain kinds of Coedd/n {Brnehyscelis pilenia, ovieula, 
and diqilex) on the Eiwahjpius species in Australia, the males 
form tubular or trumpet-shaped galls with an opening at the ■ 
apex, the females on the contrary produce thick utricular galls I 
closing with a lid, we can scarcely understand that this is brought ] 
ahont by suction of the juices alone, if at all. I 

If, once more, we inquire into the said mechanical caases, we J 
may have to admit that certain excesses of supply (" Uhentehwen^ ] 
wu'-n^") of nutritive material have to be considered of more 
importance as a cause of irritation for the production of hyper- 
plasia in vegetable than in animal cells, and that the vegetable 
cell in general possesses a greater hereditary disposition for it, j 
Still we ought to suppose that in this case at the most only a ] 
hypertrophic and hyperplastic process analogous to the formation ] 
of callus conld be brought about which ought to show the type 1 
common to all the new formations which form after injuries in 
plants. We may imagine the Buction-apparatus with its bite 
never so different, the suction-movement in its intensity and ' 
rhythm never so varied, still we could not always understand 
why so many diiferent forms of galls are thus produced. I will 
only briefly mention that the suction-action does not all come 
into consideration in the formation of Mycocecidin.* 

* By the enotion of the apple nphii or American blight {'• Blutlniu," Sekiitmtwra 
lanigera) conditionB ma; be prodaced wbii>l) are known b; the name of eatiitr of i 
Iht appJe-lrte; from thia formftliOD, however, to the organiBatioa of camplio»ted 
g*llB tbere is t. lon^ Rt«p. 
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Mter what we liavt^ said, the reader will not feel surprised at 
my expressing the opinion that I consider the wiion of the iriaecis 
which prodtice ijalh tu he perfeclly specijie, and moretrmr chemically 
tpecijie, although at present it cannot yet be quite appreciated. 
The investigations by botanists on the primary processes in the 
formation of galls and the immediate causes of these, are of but 
recent date and still far from being conclusive. A. B. Franlc, 
who occupied himself very much with this subject, gives us some 
hints in this direction. He says in a aummarj- on the gall- 
formation; "The causes are. first, fAfi sliU develojmuj stalt of the 
fart of the plant ; and, secondly, the nciion of the pnraeitf«. We 
only know the manifestation of the phenomenon ; the nature of 
the gall-forming stimulus still remauiB veiled." 

We find in the youngest Acutweridic, that there frequently are 
no mitea within, but that they are occupied by them only at a 
later period. This observation suggests the probability that 
the mites scarify these leaves, and at the same time introduce 
into them a substance which in the manner of a ferment exerts 
the continuous action of a formative stimulus on the plant cell. 
If then the cells enlarge after having been occupied by the mitea, 
we must suppose that the latter keep up by their secretions a 
specific formative stimulus; this stimulus sometimes spreads 
from one surface of the leaf to the other. 

Particularly interesting are the felt-ltke diseanes (" Fitz-Krank- 
keiien ") of leaves, the hdir (" Erinevm, ") formations on leaves, in 
which the leaf sutfers no alterations in shape ; the mit«s lodge 
between the hairs and there produce their progeny, Tliese hairs 
had formerly been considered as fungoid formations ; their colour 
mostly is very bright. They are very differently shaped on the 
leaves of different plants, but their form may also vary according 
to the part of the plant. They generally are unicellular forma- 
tions with a firm membrane, and frequently containing a coloured 
cell fluid. They are formed hy excrescences of epidermic cells 
which, in their nonnal stat#, do not produce hairs either on the 
superior or the inferior surface of the leaf-blade before this has 
reached its nonnal size. It is still unknown whether these hairs 
are already produced by the eggs, or later on by the mites them- 
selves. 

Frank, in a most interesting and convincing manner, describes 
the origin of the pocket galls and leaf rolls by the prevalence of 
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hyperplasias of the different leaf cells in a perfectly defined 
direction, whereby not only the formation of the pocket galla 
with their openings, but also the formation of the leaf roll 
becomes intelligible. (This interpretation of the mechanism of 
development vividly reminded me of the first researches by W. 
His on the mechanical causes of the formation of wrinkles in 
embryos, which subsequently have proved so extremely snggeative 
of the evolution of forms of organisms.) Abnormal hair forma- 
tions occur in Ixith cases. It is still unknown whether the eggs, 
during their development, or later on the mitea, aft*r hatching, 
call forth this development of cells. 

Pa/iiheiio'jenest.t in the Aphidie continuing through many gene- 
rations having been observed, the formative invitation of the 
eggs, and of the young mite germs, must in this case be kept 
strictly separated, fPartbenogenesis may, in many respects, bo 
compared with the vegetative multiplication in plants.) 

" Many Apbidse suck themselves fast singly, in consequence of 
which these closely circumscribed places alone sufller an exces- 
sive expansion in the direction of the surface of the leaf blade, 
whereby the opposite surface of the leaf becomes pushed out, 
and as it grows forms pockets or bladders which are sessile on 
the otherwise unaltered side of the leaf, and harbour in their 
interior the Aphida? and their brood " (Frank). 

The investigations of galls of Diple-i-ii (^I'es) show that the 
formation of these in single cases had already been incited by 
the deposition of the eggs (probably by a secretion which, during 
this act, has lieen injected into the leaf, or by a secretion attend- 
ing the growth and development of the eggs). These leaf rolls 
are even in their younger state frequently found partly empty. 
" This might be interpreted in this way, that the gall -producing 
influence may not necessarily be combined with the deposition 
of the eggs" (Frrnik). In this case it would only, therefore, 
consist in a chemical effect preceding the deposition of the e^. 

It has not yet been decided whether in the formation of gallA' 
by Di'i'tt^iv on willows, poplars, beeches, alders, and linden, &c.^ 
" the egg has been deposited into the inner tissue at the very 
spot, or whether the young larva, after its development from the 
egg deposited already externally, has eaten its way to the site of 
the gall formation " (Frank). 

The ijnil iranjw lay their eggs into the leaf, e.g., of the oak* 
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B the maggots emerging from t.lie eggs must necessarily already 
|find food 06 soon as they have left, the egg it is highly probable 
t. the developing egg has already acted as a formative stimulus 
■upon tihe leaf cells, and the gall apple has already been formed 
before the maggots exist. Such a gall apple conaista of the 
following layers: 1. Tlie extenuil hi.yer of epidermis, which 
is sometimes strengthened by a corky layer, and by a more or 
less thick layer of luxuriant parenchymatous cells beneath ; 
2. Of a ka/rd laijer of liquefied, thick-walled, and punctated 
Bclerochymatous cells; and 3. Of an iiiieriof (piedidlary) lui/e-r 
of extremely delicate walled and small parenchymatous cells 
containing turbid protoplasm which serves as food for the 
1 m^gota. 

■ From the afore-stated facts it becomes evident that the question 
pwhether the gall formation ia incited and sustained by a secretion 

■ of the mother animal, or by a growth secretion of the eggs, or 
by special products in the change of matter of the young animals, 
is still somewhat far iVom its solution. 

We may, however, accept as ntidoubted that the p-odiutis of the 

i eelU are aide to act ag a, jieeidiar (sjwdjic) formaiive sti-mu- 

t ujmn the veffefahle eell» in the same maimer a» the negetahle celU 

" (corer, hoi^-teria) cm nnimnJ eeUit. It is sufficient for me to have 

here i^ain called to the mind of all the friends of the natural 

sciences, in the moat condensed form possible, this certainly very 

B^Ktteresting tact, which brings the animal and vegetable worlds 

[ain a step nearer to each other. 

a. conclusion, may I be permitted once more to return to the 
^table microbes as excitors of formative (hyperplastic) pro- 
ses in animal cells, namely, the aniimil efilhelial celh. 
I bad previously always spoken only of the formative action of 

tun microbes on the cells of tJie connective tissue and vessels. 

' we already find in Baiimgo/i'fen's treatise some indications 

; karyokinetic forms in epithelial cells may also bo called 
by bacilli, as in the pulmonary alveolar epithelium by 
Ipbercle -bacilli, in the epithelium of the hair-follicles and in the 
jatic cells by glanders-bacilli, &c. Bollimjef maintains for 
tain that the questionable bodies observed in the MoU"g'-i'm 
%Uujiosum in man are not degenerated epithelial cells, but 

e forms of gregarines. " J. Ffeifei's exhaustive investigations 
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on the etiology and pathogenesis of the infections epithelioma in 
hirdii admit of no further doubt that the epithelionia-forination is 
broaght about by the immigration of the germa of a Vroiozoon of 
the class of the Sporozon (Gretjanme) into the celts of the Rete 
Malpighii. Whilst the ceUs affected by the parasites are entirely 
consumed up to a narrow border-line and the nucleus pressed 
against the cell-wall, a pi-uUfertilion of the dill iiUact epUhelitU 
cells in Ike neighbourhood of the invaded rmjimi takes i^ace, the 
progeny of which are then likewise successively invaded by the 
parasite, until the multiplication of theae has ceased, and the 
proceEB herewith tends towards recoveiy." (Baumgwrten, voL ii., 
p. 941.) • 

I freely confess that this apparently fully substantiated 
observation has greatly impressed me. As long as the formative 
stimulus confined itself only to the cellular elements of the con- 
nective tissue, I have considered the existence of a Carmioma- 
mici-ohion as utterly impossible. The afore-mentioned observation, 
however, has rendered this more probable. Tliere are, therefore, 
mi-yi-ohes which act its a formative i!firiudii« iijimt, animal epithelial 
celh. This fact being accepted as proved, we of course remember 
many phenomena by which the carcinomas and their extension 
are brought into relation with other microbic diseases, especially 
the tubercle-formations and their propagation. Then we call to 
mind, first, the presence of the numerous miliary nodules in the 
skin as they so fretjueutly appear after extirpation of carcinoma 
of the breast. Then we think of the slowly developing super- 
ficial epitheliomas of the cutis which commence healing in the 
centre, whilst they slowly continue to luxuriate in the peripheiy, 
exactly as in Lupus, Lepra, and Pstrnasis. We remember the 
numerous nodules in the peritoneum and in the pleura (often 
enough also accompanied by exudations), in which we sometimes 
are doubtful whether we have to deal with tubercle or with 
carcinoma nodules. We recollect the mode of spreading of the 
mammary carcinoma, which bears a resemblance to the radiar 
tione of erysipelas (" Erysipelas Flammen "), although they 

• Nmt (gr Ihc Tratulalor. — A Idnd of mysterioua p»r«Bitio form of anioud- 
onli, known by the name of Grrgarinti, which maroly oonaiat of a hocaogeneona 
oitemkl membrOQfl containing grannies and a nnclsas, whioh b; some are oon- 
sidered a* independent animalenli, by othen aa iuteimediate etaees of develop- 
ment of intertinal worms at the order of the Xemataidta {Atcaridu). 
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bpread more slowly over the whole thoracic skin, and in which 
we may be doubtful whether the liyperaeraia or the formation of 
the carciuonia is the primary affection. We also remember the 
transmission of carcinoma into lymphatic glands, which is equally 
peculiar to all the microbic diseases of tiesue, and in which the 
lymphatic glands act as, sometimes more, sometimes less, per- 
meable filters. 

We ttiiik of the numerous experiments of direct tnmsmission 
of carcinoma from man to animals, and from animal to animal of 
the same species, which at last Hniuin has successfiilly perfonned 
in rats. Could not also immunities and predispositions of different 
species of animal play an important part, in these instances, as in 
I the transmission of the tubercle-bacillus and other kind of 

■ inicrobes? Have we not found in carcinoma exactly the same 
Kjfelations of the excessive primary " epithelial " growth mth the 
' formation of granulation-tiasue in the neighbourhood, as it exists 

in the case of the formation of a primary " endothelial " tubercle- 
nodule with the development of the lymphoid (granulation) 
Is there not a certain parallelism between the develop- 
teat of carcinoma and tubercle propagation in their variouB 
sea of activity ? 
Sckeue^'len'^ CarcinmndA-aciliun is supposed to be a very 
sonunoQ, harmless saprophyte originating in the epidermis. 
mSia careful investigations at any rate deserve every praise. We 

■ must not abandon tliese attempts, nor ought we to be deterred 
hy failures. 

If there i-eally exist a carcinoma-microbion it will most pro- 

Ifaably be a Bacilkus or a S/'orozoon {G-regnrine, AmfflHi-, Pliig- 
tnodia). We ought to try to commence our investigations with 
^ acnminate condyloma, with the warts spreading by contact, 
■nd with the flat condyloma. 
"He tluii geekelh, Jiiulelh'' The success would be glorious, 
mot only in the purely scientific aspect, but also as regards the 
possible deliverance of mankind from one of its direst scourges. 
If we have succeeded in discovering the microbion the possibility 
of killing it without destroying the organism will not be ex- 
^jdnded. 

We are able to kill the recently diecovei-ed malaria-plasmodia by 
bine and arsenic, the (still doubtful) syphilis-bacilli by mer- 
r and iodine, without injury to the whole organism. We 
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shall also discover means of killing the tubercle-bacillus,* and in 
like manner we hope to succeed in finding the still perfectly 
unknown carcinoma microbe in order to save from certain death 
a body alre^y on the brink of the grave. This is the great task 
reserved for future generations ! 

* Note by the Translator, — This Bonnds almost prophetic, for since the 
publication of this essay Dr. C. Koch has discoyered a method of treating 
tubercle disease, which at least promises remarkable success. 
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Gentlemen, 

The era of civilisation in which we live has ita distinctive 
pathological stamp conferred upon it by maladies of the nervous 
system, and above all by neurasthenia and ment-al diseases. 
Statistics have proved the tjuick increase of psychoses, and 
expression is given to the fact by the rapid multiplication of 
Immtic asylums. As regards neurasthenia, statistical demon- 
stration of its increase in frequency is not forthcoming ; but the 
experience of physicians, especially of such as enjoy a special 
confidence on the part of the subjects of nervous disease, indicates 
quite an appalling frequency of neurasthenic conditions. The 
causes of this phenomenon are to be looked for in the vapid 
cultural development of our time. The immense advances all 
along the line of intellectual, political, and social existence could 
not have been made without an extraordinary tension of mental 
forces, and the preservation and development of these new 
iscquisitions entail a continuous exertion both intellectual and 
psychical on the part of all civilised peoples. The more perfect, 
the more multifarious the functions of the politician, of the 
scholar, of the artist, of the merchant, of the artisan, the greater 
the requirements arising from the exercise and perfection of 
these functions, so much greater must be the measure of the 
demands made on the nerve force of the beat men in the nation. 

But that is not yet all, Piri piuinii with the demands on the 
working strength of the individual, the extent of his require- 
ments in life, and in the enjoyment of life, grow greater, and 
that not merely in the coarser, but also in the more delicate 
" inns of enjoyment which consist in the gratification of ambition, 
lin the whole style of existence, in the education of children, and 
the selection of their walk in life, &c. Contentment in narrow 
relationships, satisfaction with the performance of duty within 
the limits of a modest avocation, endeavour to incline children 
to, and prepare them for, the same sphere, ^the same assured 
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walk in life aa that whicli their fathers ti-od before them— floeae 
characteristics are now becoming rarer and rarer day by day. All 
now desii-e to got " up higher," not aloue for their own aakeg, bat 
for their desctindauts ! No one is contented with his lot. The 
effects of over-popalation, the steadily increasing cumpetitiou, 
the fear of political, hnancial, and commercial crises are all 
tending to the same result. Everytliing is hurrying onwards in 
the battle for existence and pleasure, and the very bodily mov&- 
meut in our great cities is indicative of this onward rush. There 
is a nniversal racing and running to business; no one has time. 
Only in small towns is the calm observer struck by tJie (joiet 
progress of the daily toil. There we still see people moving 
slowly, there only is there time for conversation, for walks, or 
other recreations. 

But if, amid the tireless wear and tear of the great cities, 
muning its convulsive course like clockwork, extraordinary 
events should happen, if the powers which are already taxed to 
the utmost in the ordinary avocations of life, should, in addition, 
have to encounter severe disturbances, should illnesses in the 
family circle, pecuniary cares, anxieties due to unruly children, 
conjugal differences, hard times, &c., come into play, then tha 
most, el&stic disposition breaks down beneath the bnrden of 
fat«. Experience teaches us. in addition, tliat even the 
clearest heads, however well fortune may befriend them in their 
stm^le upwards, may nevertheless have their functional ac- 
tivity impaired by the strenuous and ceaseless character of their 
labour, through want of repose, and through the nnsuitable 
character of that which they term recreation and enjoyment. 
Like labour, enjoyment becomes a struggle; where the brain 
requires rest and indulgence, exciting plettsores and so-called 
health excursions, accompanied by physical exertion, are taken. 
Just as too mach work is constantly being crammed into too 
little time, so also is tlie pleasure of life bdted in concentrated 
form. The natural couse<iuence is not the repose, strengthening, 
and invigoratiou of the overworked nervous ^steni, bat a 
&tigaing exertion in another dirr^ctiou. which leaves in iu turn 
weariness and lassitode behind. 

Nowhere are tiie results of this struggle for existence, this 
frantic pursuit of gain and pleasure, awn on so «tensive a scale 
as in ll^ United States. It was there ih.« the wucept trf neai^ 



AM) ITS TKEATMENT. 57 

inia coiginated and received its name from Beard, Very 
significant la it tliat Beard terms it au "Ameriam diaease," 
" K'hk'k is neeer iii,gent ffuin a huiise. ir/wse inJuibitanfs are tnlel- 
lectiudhj fictive.'' Of course it occura in all other civilised 
countries, but witli far from the same enormous frwjuency as in 
the United States. The fact is not surprising to any one at all 
acijuainted with the social relations which prevail in that country. 
Intensity and hurry of daily work, restlessness during the time 
devoted to recreation, short and troubled sleep, the strife of 
competition, chance, and circumstances impait a peculiar charac- 
ter to tie social relations of North America, at least in manufac- 
turing and couimei-cial circtt^s. 

I have frequently had occasion to give professional advice to 
Bucli woni-out American neurasthenics, and could place before 
you a large number of examples. Two instances, however, will 
suffice. 

A uniddle-aged merchant who presides over a lai^ basiDese 
house in New York has been suffering for years from aleeplesa- 
nesa, feeling of oppi-essioii in the head, sudden terrors, &c. The 
following is bis description of his daily life : " I work strenuously 
from eight, in the morning till ten at night. I have no time for 
meals. I mostly eat standing, and the food is often cold and 
insipid by the time I am ready for it. By ten o'clock at night 
I am so wearied out that I can hardly make the effort to close 
my books. Durhig the night my work whirls confusedly through 
my brain, so that it is only towards morning that I can get a 
few hours unquiet sleep. Then in t.lie morning I feel a dreadful 
lassitude, and have to take a few glasses of cognac in order to 
get once more into working order," 

A young business man for months incapable of any mental 
exertion, suffering from sleeplessness and agoraphobia, thus de- 
picts the mode of life which he has been leading for years : " We 
work from eight till eight. We only have a quaiter of au hour 
for breakfast. In the evening when the business is over we 
young fellows go at once to the restaurant, where we eat and 
drink and amuse ourselves till two or three in the morning. Of 
course 1 do not get enough sleep, as I have to get up at seven. 
When I travel for the business, I always do so at night, so as to 
utilise the day for work." 

B it to be wondered at, gentlemen, that a brain maltreated to 
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such an ext«iit should at last revolt? What is 
Kant's golden rule of life, which allota to man eight honre out of 
the twenty-four for work, eight for recreation, and eight for 
sleep ? It may still prevail among officials who confine them- 
selves strictly to their allotted work-time, and when it is over 
have no further need to tax the brain. But these are juet the 
cases in which we do not meet with neurasthenia. In addition 
to the damage resulting from an exliausting application to busi- 
ness, from a mayhap joyless family life, from financial difBcalties, 
we find debilitation of the nervous system very lately brought 
about by abuse of npinls, of morpHin, and by nexncU esKCsses. It;i 
is above all the concentrated forms of alcoholic liquor which- 
weaken the nervous system, diminish thinking power and memory, 
and at last totally destroy the whole organism. It is quite true 
that intellectual energy may be momentarily increased by alco- 
holic indulgence, nay, excited to a considerable degree of futHV 
tional activity. As time goes on, however, the redaction of th*! 
Iirain to alcohol grndaally lessens, and it comes to depend excli 
sively on external matters, above all on the kind of alcoholic^ 
bi-verage indulged in, how long the organism will resist. Some 
constitutions hold out long; others, on the contrary, succumhi 
just as quickly. 

Still worse are the effects of mnqMa, because the habit quickly^ 
leads to rapid increase in the dose, and the injections are required 
more and more frequently in order to calm the nervous system 
and restore its functional activity. The tortures of the morphia- 
iieurnstlienic are augmented by the fact that although he fully 
appivciatea the injurious effects of the drug, he cannot withstand 
his craving for it, and thus his life becomes a continuous stni| 
with Ilia own conscience. 

Of es{iecial iiathogenetic significance are nexwd ezcsssat, par- 
ticularly in adolescents — above all the over-stimulation produced 
by masturbation, with its consequences, impotence, spennfr- 
torrha«, Ac. Kxces«i\ie sexual intercourse in the natural way, 
«.<;., among young married couples, certainly leads but seldom 
to i)er\'Ous debilitation in the absence of other determining 
cauaM. Depression of enei^, both intellectual and psychical, is 
on tUt cimtrarj- wri- (Wquent among onanists. They become 
incniwble of conliimnuR raentAl ej^rtion. their memory seems 
wi\'vk»mHl, their ent*rii\- i-xtinguished. These conditions are 
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bly injarioas, oocTuriiig just at the period of mental and 
bodily development, because the subject, on account of his in- 
capability of mental labour, gets left behind, and irretrievably 
loses part of the time spent at school. In addition, he suffers 
con!;tantly from the moral oppression of i-emorae, from the con- 
sciousness that he has deserved his own misfortune, and from all 
kinds of hypochondriacal ideas about the evil effects of this vice 
on life and health. This self-torture — which is for the most part 
quite uncalled for, especially as regards the fear of diseases of 
the spinal cord — is greatly contributed t« by the natural disin- 
clination on the part of the patient to confide in his medical 
adviser, which i-esults in his wildly resorting, without etlisct, to 
all sorts of reading, quackery, and drugging, which only drt^^ 
him deeper and deeper into the slough of despond. 

Finally, a factor of the greatest importance for the develop- 
ment of neurasthenia is hen-editnnj n»iiroi"ithie i>rediii}>onli'/ii, 
a congenital tendency to conditions of enfeeblement and ex- 
haustion either running in families or existing as a racial or 
ancestral idiosyncrasy, and not unfrequently both together. 

The hereditary stamp is conferred by a neurasthenic father or 
a hysterical mother. Even in childhood it manifests itself in a 
marked susceptibility to emotional impressions, but only appears 
in al! completeness during the second decade of years, when 
intellectual and emotional life attain their riper development. 
Or it may remain latent under favourable circumstances until a 
serious misfortune or an unusually great mental exertion or 
emotional stimulus cause the malady to apfiear more distinctly, 
Influences which are supported without difficulty by the con- 
genitally sound often assume a pathogenic significance in these 
cases. The therapeutic intractability of the disease and its 
striltiug tendency to relapse after complete recovery, even in the 
midst of quite favourable external surroundings, are also distinc- 
tive features of hereditary neurasthenia. 

Racial and national peculiarities play an important r6le in the 
tetiology of neurasthenia. The Semitic race is especially 
inclined to neurasthenia. A neurotic strain may even be said 
to [)ervade the whole people, despite their great capability for work 
and steady application. Obstacles and difficulties in the ordinary 
course of events are overcome by the Jew with astonishing 
ergy and good sense, but aii emotional depression, an illness 
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in the family, may utterly paralyse him. The irapi-ession made 
on a Easceptible spirit by a melancholy occnrrence, for example, 
the d^ath of a member of the family, especially of a parent, is 
yeiy profound, and is only very gradually effaced. So also the; 
collapae of a financial speculation, a considerable, nay eyen 
slight, pecuniary loss, may elicit all at once the entire group 
nt^arastheuic symptoms. Incapacity for work is not necesaarilj 
combined with it; neurasthenia is in these cases principall 
piychical, manifesting itself by a tendency to mental deprt 

The disease takes a different form among Slavonic and Orient 
peoples. ,\mong the Russians, especially of the higher cli 
nenrastJienis exists as a fiindamental all-pervading trait. In 
nation are there so many prematurely woni-out brains, s 
young-old men. It is not the fact of being I'Utite, which faas 
origin in a too early and too vigorous indulgence in the pleosi 
of life, but a primary tendency to exhaustion of the nervoi 
MyRt«7u, which quickly leads to partial, or total mental incapacitjrJ 

'ITie high intellectual productivity and fresliness confe 
upon advanced age by a healthy frame, by a healthy emotional 
fjcistence, and by the experience of a laborious life, is rarer in 
KuiiMa than elsewhere. The fact is attested by the complaints 
of the choicest spirits of that nation ; and the great experienoft 
which I have bad occasion to accumulate as medical adviser (( 
liariii») of members of Russian " Society" fully convinces 
existence of the evils bewailed by these Russian patriots. 

If now, after the discussion of the most important setiologii 
da of neurasthenia, we seek to establish a definition of 
ice of these multifiirious disturbances, we are at 
IVont4.tl by difficulties, inasmuch as no anatomical changes 
hitherto known to correspond to this disease. We must,, thai 
f/>ri-, cuntent ourselvea with regarding the pathological processes' 
M riini-tional. or nutritive and initative. And these words 
ntftiify tliat, having regard to the variability and multiplicitj- of 
tim (liMtir)>niic«s, and to the absence of actual demonstrable 
mfffUlic iMiions, we have merely to deal with slight and readily 
ttunthlf alterations. The capability of recowrj-, and the 
r»ri*\ii\ity of the (morbid) phenomena, are distinctive, althongb 
w« ittlMi <-mT<>uuter cases which, owing to hereditary taint and 
ffUMfitincptl tendency to recur, assume a severe and incurable 
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must therefore, as I have just said, be satisfied with 
definiug the nature of the disease from the purely cHoical 
standpoint. I therefore characterise neurasthenia as a date 
of fimdimurl debililii of the neri'ous gi/dem, varying from the 
slightest degrees of weakness in a single department, to a con- 
dition of complete exhaustion of the entire nervous apparatus. 
This lack of efficiency is sometimes manifested in the functions 
of the inleUecf'uU ivnd payeliical centres, Bometimes in tliose oftlia 
rejiex aiid inhibitory cenirree, sometimes, finally, in the jwtk-B of 
nercou* conductii'ity. Distnrbances can, therefore, oconr in every 
department of nervous existence, and it ia easily understood how 
extraordinarily multifarious and protean must be the forma 
assumed by the disease, not merely in the degree to which the 
individual fonns of disturbance become developed, but also in 
the combination of various lesions and the kaleidoscopic varia- 
tions of the phenonkena. 

It is nevertheless possible to distinguish certain fundamental 
forms of neurasthenia, as has already l^een done by Beard in his 
important works, namely, a cerehrnt form or perebnialhenia, a 
tpitud form or ■myetusthmiUi, and a univei'ml form in which the 
entire nervous system participates in the disturbances. To trace 
an accurate boundary-line between neurasthenic disturbances on 
the one hand, and the other universal neuroses, especially 
hysteria and hj'pochondriasis, and various forms of psychoses, 
especially melancholia and mania, on the other, is not at present 
possible. We must cont^^nt ourselves with admitting that neur- 
asthenia and hysteria often converge, as do likewise neurasthenia 
and hypochondriasis, so that numerous authors simply join them 
together. And as regards its relations with melancholy, mania, 
and hallucinatory insanity, experience teaches that they may de- 
velop themselves directly and imperceptibly out of neurasthenia. 

Less difficult is it to draw the line between spinal neurasthenia 
and the other diseases of the medulla spinalis, especially tabes, 
myelitis, and meningo-myelitis. These and other organic 
derangements of tlie cord are seldom liable to be confounded 
with neurastheiiia. 

The symptoms of this latter are, as I already mentioned, ex- 
tremely variable according to the position and character of the 
most important disturbances. 

We shall be obliged, if perfect accuracy be desired, to dis- 
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tinguish almost as many tbrme of nenraethenia as tbere are I 
organs in the human body, for the majority may become the Beat 1 
of neurasthenic disturbances. Quite a number of aubdivisiona ;J 
have therefore been made — neui-asthenia cordis, enterica, sexualia, I 
&o. — but no real advantage is to be expected from such tabulation.. I 
It will suffice if I acquaint you with the most important pher 
raena, and lay particular stress on those points which are of 1 
special diagnostic significance. 

The cerelrrai di^tbifhances take the first rank among the symp- i 
toms, not only because they are by far the most fre<iuent, but j 
because they involve the great«8t amonnt of damage to the I 
activity of the individual. 

The most important of these cerebral symptoms are tlia;J 
following ; — 

hwufucilij for itienttd wwrh. Here we immediately find countr'l 
less modifications ; mental impotence in every department, or in . 
that one well-defined direction only, in which excessive calls 
have been made on the brain by professional activity — for example, 
incapacity for arithmetic in an overworked clerk, for preaching 
in a ueurasthenic clergyman, &c. The extent to which functional 
power is lost may also vaiy. The disease may announce itself 
first of all in a mere lack of itaijimj fiuu-m- ot intellectual work. 
The brain of a gifted neurasthenic may yet display a high degree 
of productivity, for originality, clearness of conception, and rich- 
ness of imagination, are quit« compatible with liability to rapid J 
exhaustion of nerve-power. Beard draws a very pretty comparison. J 
between such a brain and a battery of small elements with slight I 
potential power and slight internal resistance, which can develop'] 
momentarily an enormous actual power, but quickly become in-T 
constant and prematurely useless. 

In such cases the loss of working power is only too oflenJ 
combated by stimulants, and therefore alcohol and morphia play I 
an important purt among these patients. They have an oppre»- I 
sive feeling of mental weakness and low-spiritedness, and it ia 1 
but natural that they should seek to remedy this unpleasant \ 
condition so as to be able to discharge their business. It goea 
without saying that the primaiy lesion is not removed by such 
means, which are merely the introduction of fresh sources of ] 
damage, and that the easily-exhausted brain is still further 
injured. It is the fact, however, that in North America neuras- \ 
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El goes hand in hand with alcoholism, with miiT-jjhJiiiBni, with 
cocainiam, and the other morbid offshoots of social patholog\'. 

With this intellectual exhaustibility are nsually conjoined a 
series of other phenomeiia which are (juite characteristic, above 
all the so-called " Kopfdrnck," the feeling of a permanent j^reeeiire 
on the head which is increased by every mental exertion, also 
^iddine^s of Ote Iteail, pain und tenvi'm I'n (he oeei['ital re^mi. 
awl mqie of Ute neck, Itevjhlened itenHifuvnenii if the eyes to 
litjkt, gtenjiletufiteiiti, psychical irnf'ilitUly aiul peecinhueii)'. The 
nervous asthenopia makes reading difficult for the patient, while, 
on the other hand, the rapid exhaustion of nerve-force renders 
him incapable of continuous mental esertion. In this pitiable 
condition, caused, as it usually is, by their own fanlt, are the 
numerous sexual neurasthenics, the onanists, who, being forced 
to intellectual lubour by their position, take up their books again 
and again in order to study, for instance, to read for an exami- 
nation, and have to lay them aside again very soon because they 
do not understand what they read, no trace of it is retained by 
the memory. In sheer desperation they msh out for an hour's 
walk, and on their return commence the endeavour again, only 
to abandon it once more. 

In addition there are peculiar parssstheaiBe in the head, 
feelings as though it were encircled with a hoop, or as if water 
were shaken up and dowii in it, or as though the upper eyelids 
were pressed down. Further, numbness in the face, or in the 
extremities, with feeling of pricking, or burning, or cold ; or as 
if the limbs " went to sleep," even on the slightest pressure 
of the bed-clotlis against the nerve trunks ; noises in the ears 
and otiier subjective acoustic sensations ; attacks of palpitation ; 
also vasomotor disturbances, for example, epigastric pulsation, 
perceptible and audible pulae-wave in the ear and head when the 
latter lies at night on the pillow; sudden feeling of chill or 
prickly heat, momentary blushing, shooting pains, and finally 
sudden twitchings in certain groups of muscles, which shoot like 
«Iectric shocks through the body when the patient is going to 
sleep. 

The multifarious co-nditifms of fright and horror with which the 
patients are afflicted are also characteristic. Sometimes these 
are to be referred to dreadful occurrences, but generally no 
-cause whatever can be assigned for the special terrifying idea. 
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Tlie difll'reiit. foraia which these states of mentji! horror assume 
have given rige to different designatious, as if each were a diseaaa 
mii generis. The most widely naed of these designations is 
iigorajihohia, the feur of puhlie placet or wide streets, which th» 
patients imagine they pannot traverse alone, whilst they can do it 
quite well, itlthough not without some persuasion, leaning on the 
arm of a companion. It is not a fear of any accident, or any 
other special idea which underlies this peculiar phenomenon, 
appearing as it does in so many different shapes, but only an 
indeterminate feeling of uneasiness which overcomes the patient 
at the view of the public place. 

Other patients are attacked by unconquerable uneasiness if 
they find themselves in an enclosed space with a number of 
other people, for instance in a theatre, or concert-hall, especially 
if they sit in the middle and have the teeling that they could not 
get out at once, while they can stand it bett«r if they have & 
place near the door or in a box- 
Others again cannot travel by rail because they have tiha' 
feeling of being locked into the compartment and could not. 
escape if tlie uneasy sensations were to come on. I once treated 
a gentleman who, not because of any dread of a railway accident, 
but simply through fear at being locked up in the train, per- 
formed for a lengthy period his numerous business trips, whicll 
often extended over hundreds of miles, in a horse-carriage. 

Others suffer, even on slight elevations, from sensations of 
terror, with vertigo and a feeling of compulsion to throw them- 
selves down. This is only an exaggeration of the vertigo felt by 
many healthy persons on steeples, &c. To what a degree tliia. 
feeling can develop was shown me lately by an observation I had 
occasion to make on an otherwise healthy, highly intellectual 
man of busmess, who, up to a short time previously had always 
lived on the Hrst floor, and subsequently took a beautiful naif 
lodging on the fei^'ui/l- floor, which had low open-work window 
balconies. The windows looked out on a public square in on*' 
dii"ection, and on a wide street in the other. From the first day 
he complained of uneasiness at the sight of these windows, and 
this terror became almost invincible, and persisted even at night 
when the patient lay in bed with the shutters closed. In the 
back room, which looked out on a small court, the feeling did not 
come on. 
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Many patients become uneasy when they are alone, and require 

therefore lo have always aome companion. This fear of loneliness 

naturally leads to quite peculiar, nay to actually comic situations. 

vYears ago I treated a young neurasthenic physician who could 

t attend to his country practice without bringing his old house- 
)eper witli him. Once when he had persuaded himself to start 

bhout her, the uneasiness seized him a quarter of an hour after 
(Hg the town, and he drove back post haste. 
t Otlier patients again live in perpetual dread of meeting with 

man beings, and consequently live like the hermits, and walk 
I the open with bowed heads, turning away the face on the 

pproach of a man. 
I Others are afraid of anything and everj-thing which might 
'"act them or make any sort of demand on them, anything which 
night require a resolution or bring with it responsibility. 

Others are afraid of lightning, of earthquakes, of an accident 
which might befall absent relations, of dust or defilement either 
in general or caused by quite special materials. These varieties 
f monomania, which stand close to the boundary of the psychoses, 

a frequently observed as the sole morbid phenomenon in other- 
) healthy individuals. I knew a lady who went about her 
B almost the entire day to wipe away the dust, and used to 

■sh her hands countless times. Another, the wife of a landed 
toprietor, also suffered from exaggerated love of clean hness, aud 

1 a particular horror of cart-wheel tar; she used always to 
examine personally for tar stains the outside garments of her 
relatives and friends who came on visits to her estate; numerous 
quarrels between herself and her relatives were thus occasioned. 

The dread of disease, especially of contagious disease, is highly 
developed in many persons. It is related to hypochondriasis, 
which deduces the presence of definite diseases from symptoms 
chiefly subjective and for the most part intangible, watches everj' 
function of the body with the utmost attention, and strives to 
attain certainty of diagnosis by reading medical books and 
constantly interrogating doctors. Later authors assign to 
hypochondriasis a place among the sjTnptoms of neurasthenia, 
and Amdt goes so far as to call it a cardinal ajTnptom. 

I leave it an open question whether there is any use iu con- 
ferring special names on all these individual conditions of feat- 

i uneasiness, as has been done by the partisans of a rigorous 
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rlassificatioQ. Listen to these designations — " Agoraphobia " oc 
" Topophobia," fear of public places ; " Claustrophobia," fear in 
an enclosed spac«; "Monophobia," fear of loneliness; " AntJiropo^ 
phobia." fear of meeting witb people ; ■■ Mysophobia," fear rfj 
dirt ; " Phobophobia," fear of attacks of uneasiness ; " Pathi 
phobia." fear of diseases ; " Siderophobia," fear of being struck* 
by lightning; '" Siderodromophobia," fear of railways; " Hypsft- 
phobia," fear of heights ; " Batophobia," fear of the collapse of 
lof^ objects : '• Pantophobia," fear of evervthing possible. You 
see, gentlemen, the nnmber of these conditions of fright, and of 
their Grwek-derived synonyms, might be still further increasedi 
but there is no need for such a classification. It suffices to ba 
acquainted with the most important sources of terror with wliicb 
snch patients are tormented. They not nn&equently constitute 
(he moat, important part of the disease, to such an extent indeed 
that the other s^-mptoms of neurasthenia are rel^ated qnite 
the baclnnound. 

The phenomena which are most generally found in CCnjan(H'< 
tion witli the conditions of fright jast mentioned are verH^ 
with atbtria of jmiih and ffiagm in ths ttomaek, as well as nan»e» 
•ttui t«nilgneiti la mvom. These sensBticns attain an efipecialtf 
high development if the patient cannot escape from the caunJ 
of his nneasinoss. or seeks to overcome his dread. -\t the samfl 
time there generally arises in addition a painful restlessness in 
tbe limba. an unquiet tendency to kaU: up and down, feielings df i 
misery and exhaustion, losa of hope, sadden Bensations of heatSti 
and perspiration of the hands. Slmflemutt also accompanii 
tlie oonditioiua of uneA&ines^. when tliene latter are persistent 
do dot kllovr the patient tn iv«t, eren at night. Hie 
idaaaattun a gigantic ait« during the stillness of the ni^ 
tbe imagination of the suffi^nr, and exdw palpitatiim, 
IwUngs of beat, itching of the skin, tinxifU^ tibiarmm, so that 
dMp is driwii away for hotus and only cotne* on towards 
nonuRg. Such conditions are oAeu dervkiped temporarily eren 
anang perfeetly healthy men, under tbe iudaence of severe 
n W B ta l UKHir. or Utroagb soncnr and anxiety, but disappear sb 
onee on fNttoval of th» canaA. Among nMuastlienics. however, 
t^fiMliafjs of mental unenauiMsand deipair are altogether out 
ef pnpartMn to tbe oanam, n^r, the hnir may even be^oite 
if tnting ia)j in tba patMnt's 
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Another form of sleej^emtiefs occurs niiiong swell neuraatbenicB 
as suffer simply from the excess of mental labour wliiob the brain 
lias for years beeu compelled to perform, combined with physical 
exertion and an irregular mode of life. Agrj-pnia here exists 
merely in the sense of an absence of sleep ; sleep comes not, the 
patient ia wakeful without feeling a craving for &lee|) until the 
morning hours, which at last bring a few hours' repose. It ia 
astonishing to what a degree this sleeplessness may attain in men 
ami women of high intellectual development without seriously 
interfering with their working power. Even when sleep lasts 
only for two or three hours each night, the patient may never- 
theless reniain for a long time perfectly vigorous and capable of 
activity. In the long run, however, this is not kept up. and the 
longer the disturbance takes to come on, the graver it is. Finally, 
work is put aside, change of scene resorted to, physical exercise 
taken, and every other means adopted; but the sleeplessness 
persists obstinately — more obstinately indeed than any other 
symptom — especially among patients advanced in years, whose 
physiological need for sleep is therefore diminishing. TIio 
diflerence in the action of hypnotic drugs in individual caaea 
is also interesting. Whilst the hypnotics proper — morphia, 
chloral, and paraldehyde — generally act very promptly on patients 
who lose their sleep through conditions of mental disquietude — 
however different may Iw the reaction of individual cases to 
individual drugs, some who are intolerant of morphia becoming 
furiously addicted to chloral, and others again attaining sleep only 
by means of the bromides — the hypnotics have usually no effect 
worth mentioning on patients who lie awake simply because they 
feel no need for sleep. They lie, perhaps, more restfully and with 
pleaeanter sensations, but no sleep comes on, so that finally the 
attempts to produce sleep in such cases by means of drags are 
quickly abandoned. 

Among the »jnnal eijmjAonw, the jmin in the liaek stands in 
the front rank, in the majority of cases. Sometimes it is a fixed 
pain in one vertebra or another, sometimes a vague pain in the 
whole vertebral column, sometimes a feeling of painful fatigue, 
of creeping, or burning, or pressni-e; sometimes the pain is called 
forth by movements, sometimes it is at its worst in the sitting or 
recumbent posture. Spots painful on pressure are frequently 
present, especially over the superior dorsal or the cervical 
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vertebrae or their neighbourhood, but in other cases 
the spines of the vertebne elicits no pain whatever 

This pain in the back usually occurs combined with a series oiM 
excentric phenomena, and under the name of Spinal Irritatiottm 
waa formerly considered to represent an independent disease.,! 
These sjTnptoms are now included within the bounds ofl 
Neurasthenia spinalis, and it is advisable to completely abandin 
any separate idea of spinal irritation, aa ita introduction i 
liable to perpetual confusion. 

The clinical significance of this spinal pain is slight from t 
medicai standpoint, but to hypochondriacal raasturbfttora i 
other neurasthenics it occasions the most cruel anxiety, for thej 
I}ecome convinced, through the violence and persistency of thff! 
pain, that it is a symptom of an organic disease of the cord. A I 
thorough objective examination is the only thing which can roofil 
tliia anxiety out of the patient's mind ; the lack of all objectivcffl 
anomalies will usually be thus proved for the first time,f 
Diagnostically difficult cases will however sometimes come undsr^ 
observation where a single examination may not suffice to 
exclude with certainty an anatomical alteration of the cord, 
especially commencing tabes or myelitis. There are cases in 
which, in addition to the pains in the back (rachialgia), there 
are shooting pains and feeling of weakness in the legs, and 
creeping and crawling sensations in the feet, anasstbesia, 
impotence, and diminution or exaggeration of the plantar reflexes. 
Repeated examinations here confirm the diagnosis, on the one 
hand through the inconstancy of the symptoms both subjective 
and objective, on the other by the gradual completeness attained 
by the genera! neurasthenic impression conveyed. An expe- 
rienced neurologist will seldom make a diagnostic mistake in 
such a case, 

Tbe astounding multiplicity of the sensory disturbances is 
manifested aa general hyiiercetthesi'i and hyjieraU/esia especially 
in the form of a great susceptibility of the akin to touch or 
pressure, to heat or cold, to changes of the weather, to many 
varieties of cloth. We further find the most multifarious 
parifsthwur and onu'nihem'fp. in the skin aa well as in the deeper 
soft parts, feelings of cold or heat in the extremities, sweating 
of the bands and feet or abnormal dryness, creeping or crawling 
sensations in the skin, transitorj- disturbance of muscular sensi- 
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bility as though the legs were not felt at all, as of walking on air, 
as though the ground yielded to the tread, .ic., &c. 

Motor diitiirli'iHces are either absent, or present to a sub- 
ordinate extent only. A tendency to Spasm of tlie muscles of 
the calf, of the sole of the foot, of the lower jaw — for example, 
in the act of yawning — of (he intercostal muscles on suddenly 
turning in bed, of the abdominal muscles in coughing or sneezing, 
frequently exists. Paralyses are not present ; on the contrary. 
the muscular system is usually capable of high functional activity, 
and the patients who feel tired and depressed in the bouse can 
take walks for hours together without fatigue. 

Of the inlenud onjans those most frequently implicated are 
the hcnrf, the storruieJi, and the ijenHal appwraivs. 

The heiiH usually displays the most varying conditions of 
innervation, especially distinct hyperexcitobility. On the 
slightest excitement, and even without any at all, well-marked 
tachycardia comes on, combined with a series of extremely un- 
pleasant sensations, including not merely the perception of the 
heart's beat but actual pain, especially in the vicinity of the apex, 
together with a terrifying irregularity, with the strangest sensa- 
tions both during and aft^r the pause ; with feelings of stoppage 
of the lieart'a action, of pushing, of jumping, of twisting of the heart 
on it-3 own axis, of its leaping up to the throat, &c., &c. These fits 
of tachycardia arc generally accompanied by vertigo, as well as 
nausea, sudden exhaustion of strength, and feeling of annihilation. 
For many such patients when they come to the doctor the 
diagnosis of organic disease of the heart has been for long a 
matter of certainty, and they are quite unpleasantly surprised to 
hear that the physical examination reveals no cardiac abnor- 
mality. All things considered, cardiac neurasthenia is one of the 
worst forms, because the patient never gets rid of his uneasiness 
and anxiety. The mere terror that the palpitation, with its atten- 
dant nameless discomforts, might come on, sufBces to drive the 
itable heart at double its norma! pulse-rate. 

The sudden effect of psychical iniluences on the heart's 

[nency and rhythm are quite characteristic. A pleasant visit, 

of good news, a short trip to the country, often stills the 

moat obstinate palpitation. I once treated a neurasthenic man 

of letters, who after several months' torture from irregularity of 

heart, was cured in a few hours by a railway journey through 



70 



ZIEMSSEN OS NEUHASTHEMA 



I 



a beautiful wintry landscape, and remained for years free from 
hia trouble. 

The sh-nuich duitirlHinces with wlitcb bowel troubles are more; 
or less associated are also highly protean. Amongst preraiting 
forms are, deficient or capricious appetite, digestive troubles m 
the shape of abnormal sensations of an unpleasant kind ranging 
to utter depreaaion and mispry, reatleas wandering about, nauseOj 
large deyelopmeiit of gas in stomach and intestine, gaping, &Oi 
Such patients think the period of digestion the most uncomfort* 
able of their existence, while othera are attacked on an empty 
stomach with discomfort or pain in stomach and intestine. 01 
in the head. Many are incapable of any exertion, mental c 
physical, while fasting, and only come intfl posseasiou of t" 
atrength when they have breakfasted. Others, again, are occa- 
sionally seized by ravenous hunger (Bulimia) ("Heiashunger"^ 
which compels them to take food at once and in large qaantities^ 
A young man. whoiu I had occasion to observe with Dr. VeaJt 
Hijflslin in bis institution, used to have an entire meal brongkfr 
up and placed on his night table, and devoured it during the 
night when awakened by tlie " Heisshunger." An extremely 
neurasthenic old gentleman of eighty, who had not left, his bed 
for years, would bolt a dozen of eggs at night, when awakened ■ 
by the " Heisshunger," and would then follow on with soup i 
other things. 

The appetite is extremely capricious; according to 
Bubjective impressions of the patients, it is altogether alx 
and yet they often consume and assimilate excessive quaotitia 
nf food withont any particular digestive trouble. The cnliiu 
satisfaction of their changeable appetites is a trying task for t] 
housekeeper or cook, especially as there exist often idiosyncrasifll 
with regard to individual foods, particular condiments, spice 
which are subject to the same capricious variatiou as 1 
appetite itself. 

Many patients struggle successfully against the digestif! 
troubles by means of bodily exertion, especially by long walk 
after meals. The comfortable repose beneficial to the healtb 
after meals does not exiat for tlie nervous dyspeptic ; he is driv<Mt| 
out by subjective troubles and uncomfortable sensations. 

In this form of neurasthenia also psychical influences are e 
great importance. Pleasant company at table and dirersiof 
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aft^nvarda dtmiiiigh tlie troubles, whilst loneliness, severe labour, 
distressing circumstances, anxieties, and Borrows augment tlieui 
to a marked ejctent. Sucb ovei'-atrained natures consume but 
little even of select, easily digested food when at home, and 
never without subsequent discomfort, wliilst to their own astonish- 
ment when travelling tbej' can gu through the wbola iMe d'lu'il'' 
trora beginning to end, and swallow and digest the moat in- 
digestible things which they woultf recoil from with abhorrence 
at home. 

The neurasthenic dyspepsias seldom re-act upon the constitu- 
tion. But when abstinence, dae to fe.ar of the pains, gradually 
increases, when habitual vomiting or obstinate constipation is 
present, then a state of nutritive cachexia may come on which 
cause tJie patient's own diagnosis of ''cancer of the stomach'' to 
appear at Hrst sight not impossible. But after careful taking of 
the biatory, physical examination of the patient, and investiga- 
tion of the contents of the stomach during and after digestion, 
have all yielded negative results, and in consequence of the 
variability of the symptoms and complaints, it soon becomes 
obvious that there is merely gastro-intestinal neurasthenia, and 
the result of appropriate treatment usually confirms the diagnosis 
without delay. 

The ajTnptoms refrrrible to the vntedhie consist chiefly of 
abnormally abundant development of gas, which produces the 
most unpleasant sensations by distension of the hyper- sensitive 
intestinal wall. The gae-production may undoubtedly be due to 
morbid innervation, as is ao frequently observed in hysteria. 
The reason why the gasea are not driven out is the extreme 
tensLoQ of the intestinal wall, in consequence of which the 
muscular coat temporarily loses its contractility. I have proved 
by experiments on dogs, and also ou human beings, that the 
intestinal wall on being over-distended ceases to react, not only 
to the motor impulses of the automatic centres, but even to 
electrical stimuli. Even when the downward passage is perfectly 
free, in cases of meteorism, the gas does not escape. It is only 
when part of the gas has been absorbed and the tension some- 
what diminished that the automatic impulses begin once more to 
operate, though very feebly at first; at somewhat irregular 
uitervals, on an average once each minute., the wave of contrac- 
_tJon progresses from above downwards. These experiments on the 
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living human subject were restricted, it is true, to tlie large intes- 
tine, the inflation of wliich was carried out from tlie rectum (aft«?r 
t.he in6ation the sphincters were kept open by means of a stout 
tube); since, however, in meteorism, and indeed in the majority of 
cases, the gas development is in the large intestine, these experi- 
ments might be expected to produce reliable results. At any rate 
they explain how it is that once the conditions for gas prodnctiou 
are afforded, the great distension of the colon is so persistent and 
yields so gradually. Especially troublesome to the patient are 
the 80-called "displaced inflations," felt in the back under the 
right or left shoulder-blade ; they correspond to collections of 
gas in the flexures of the colon, which latter represent ob- 
stacles to the downward passage of the gases. 

Disproportionately intense as are the sufferings occasioned by 
the gaseous accumulation, the relief afforded by the collapse of the 
inflation is just as great. For hours the suffei-er from intestinal 
ueuraatheaia keeps on hoping for such a " displaced " inflation 
to go down ; its final collapse is greeted with intense joy, for 
then only does the mind become clear and the patient capable 
once more of intellectual exertion. 

The obstinate eongtijJdtion which so generally accompanies 
intestinal neurasthenia naturally favours, to an extraordinary 
extent, the development of gas, and is the more intractable 
because the usual purgatives, even the mildest, are either not 
tolerated or act very unequally, and thereby produce new 
troubles, so that the patients soon hold all cathartics in disgust. 
As regAvUs iiiQ Geiiiial Anomalies which come under observation 
as symptoms of neurasthenia, they must be divided into those 
ivliich are to be looked upon as causes and as effects respectively 
of the neurasthenia. 

As sole or partial cause, the masturbational hj'per-stimnlatioii 
and debilitation of genital excitability comes into play in the 
male as in the female sex, with this difference,that the disturbances 
of intellectual working-power become much more prominent 
among males on account of the duties incumljent upon them, 
while women seem to be affected rather in disposition, &c. 

Impotence of the male, whether complete or incomplete, is 
a frequent cause of neurasthenic weakness and melancholic 
depression. Apart from the few who, as old bachelors, do not 
trouble themselves about their impotence on account of their 
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uly torpid character, men as a rule are- excessively seiisitive 
on this point, and thy morally depressing inttnen':?e of this 
condition ia obvious to the experienced eye in tlio entire 
individuality and in every action of the subject. It would lead 
me too far to go deeper into those matters. They deserve 
eameat attention on the part of the physician, aa much uiis- 
fortone arises in the world ftom that cause. I may perhaps take 
occasion in a subsequent lecture to give expression to my 
ex|,erieiice and my views on the topic. 

I Treatment. 

' The principles of the Ireatment ofneafantheuia are the direct 
outcome of the observations I have made regai-ding its causation 
and symptomatology. Side by aide often with a well-preserved, 
nay, an actually vigorous constitution we have to do with it con- 
dUion of icpftATtwis affediwj the centres of tnnenittlon, not merely 

I the centres of ideation, of volition, and of memory, but also those 

^ ofsensation and theautomatic centres, reBex and ijihibitory. This 
functional weakness is combined with a heightened susceptibility 
to external stimuli, in consequence of which the reaction of these 
lattt-r upon the above-mentioned centres, and their functional 
manifestations, becomes all the more abnormal. 

The treatment must therefore be chiefly directed to i¥store and 
strengthen the nervous system, while, on the other hand, it aims 
at removing the abnormal excitability, ytimuli must therefore 
be applied, and by their means susceptibility must be lowered. 
This apparently paradoxical uidication may be easily fulfilled if 
gentle beneficial stimuli be apjilied which do not increase the 
excitability, and if the organism be cai-efuUy and gradually 
accastomed to the stronger forms of stimulation by starting 
with the weaker ones. The habitual sources of injurious 
excitement ; the unrest of daily life ; excessive labour, anxiety. 
excitement, cares ; family difficulties ; disturbances of sleep ; 
excesses; alcohol; all these must be eliminated until the 
nervous system has recovered its strength snfficiently to support 
them without injury. In consecjuence of the generally unavoid- 
able tendency to return to the former conditions, relapses cannot 
with certainty be prevented. 

If good results are to be obtained, separation from the ha- 
bitual conditions of life and treatment in institutions specially 
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devoted to the management of such patients, and conducted by 
medical specialists, are indispensable for many cases, especially 
tor severe and obstinate neurasthenia. Milder cases, especially 
pure cerebral forms due to over-exertion and chiefly in need of 
rest, may be veiy well left free and sent to recuperate in a quiet 
mountain health-resort where good medical advice is to be had, 
I will mention lat^r on the external conditions regard to which 
must be had. JnoUUitm and asylum-treatment is absolutely 
indispensable for the more severe oases of the erethic form, with 
constitutional disturbance, emaciation, sleeplessness, dyspepsia, 
conditions of uneasiness. No treatment in the family is here of 
avail, least of all when undertaken amid the usual surroundings, 
Many cases get on at first quite well at home — a fact patent 
to every physician who allows himself to be persuaded by patient 
or friends to attempt a course of home-treatment. The novelty 
of the treatment exercises a stimulating influence for a while, 
and the physician's orders are obeyed at first. Soon, however, 
one recommendation or another is modified or left unfulfilled, 
the dietetic restrictions are overstepped, and then the relapses 
come on quickly. At last the treatment is only partly carried 
out, or given up altogether, because " it is no good." Yon will 
therefore do well, gentlemen, no leas in your own interest than 
in that of the patient, ?wt to undertake a thorm^jluioing coam of 
this sort of treatmmit unless in a. jirivate institution, whicli afioids 
every guarantee for appropriate medical supervision and reliable 
execution of all ivcommendations down to the minutest detail. 
We have in Germany an abundance of good private ijistitationa. 
Even a Red Cross nursing establishment, or one of the Deaconesses 
must suffice if need be, although that important requirement, the 
constant presence of a house-physician, is not there complied 
with. In such cases an intelligent and reliable nurse must bo 
provided, and all communication with relat.ivea and friends 
prevented. All e.^erienced neurologists agree that ooin» 
plete interruption of communication with the external world 
forms the foundation of successfcl treatment, while th*. 
factor next in point of importance is the attendance of a 
well-trauied nurse, hitherto imknown to the patient. The well- 
known Weii'-Mitehell treatment, which has also been recom- 
mended by Charcot, I'laytair, Binswanger, Burkart, and others, 
and which has in my liands also yielded thi.' tnost excellent 
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severe cases, rests on tbis princiiile. Absolute calm of 
mind and spirit quickly pacifies the excited nervous system and 
gradually softens down the abnonnal excitability', as indeed we 
leam by every-dav experience in tbe treatment of the psychoses. 
Under these favourable external conditions we may accurately 
gauge the efiects of suitable psychical and corporal treatment. 
The administration of appropriate diet, with massage, electricity, 
hydrothMnpeusis, and medication may now be carried out in 
complete, accordance with the individual indications; especially 
rest in bed, which is of great value in severe " myelasthenic " 
cases, may without difficulty be resorted to. 

The majority of cases of cerebro-spinal asthenia do not 
necessarily call for so rigorous a separation from the outer world, 
nevertheless many of them require treatment with restricted 
liberty in an institution. A certain moral restraint and strict 
medical control are not merely desirable, but actually indis- 
pensable for the weak-willed patient. The beat proof of this is 
lat many patients are quite unwilling at last to leave the 
istitution where at first they had felt very uncomfortable, and 
itely return to it in case of a relapse. They are attracted 
the feeling of support wliich the institution and the careful 
medical supervision impart to their enfeebled self-confidence, no 
less than by the immediately favourable effects of the physical 
means resorted to, and they all preserve after recovery a gi-atefiil 
recollection of the institution. 

Many neurasthenics do not require the institution treatment, 
and would even derive no benefit from it. Such are the worn- 
it minds which threaten to saccnmb to the daily monotony of 
tIc and the daily recurrence of annoyance acting on their own 
latively slight power of resistance, without, however, presenting 
ly marked alteration of their physical or mental constitution. 
lere exists in the ranks of the learned professions, no less than 
long officials and the representatives of industry and finance, 
incredible iiunil«.'r of such neurasthenics, whose iri'itability, 
iding no doubt on their numerous bodily complaints, 
l«ppears to the uninitiated in the light of the most unendurable 
capriciousness, and renders its possessor a terixir to liis sub- 
ordinates. .Such dispositions derive amazing benefit from a 
somewhat lengthy sojourn among the mountains in summer, or on 
Uie northern slojies of the Alps in autumn or spring, with carefa! 
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hunting, cycling, ba tiling, ^-miiaatics, country excursions, 
moderate mountaineering, &c., are greatly to be recommended. 
It is of the greatest sen'ice to young people to compel them to 
join a gymnastic club ; tiey soon acquire an interest in the bodily 
exercises, while, thanks to the companionship of their fellow- 
members, they are charmed out of their apathetic and hypochon- 
driacal state of mind. 

ShoH trijui of a few days' duration are also very suitable — to 
visit a friend, for instance, or a great city, or a watering-place — 
the new impressions are wonderfully salutary. I have pre- 
scribed such short health excursions not unfrequently in mid- 
winter with good results. 

It is taken for granted in the foregoing that the patient's 
physical strength ie sufficient, that the bodily exertion does not 
increase his exhaustion. On this important matter a conclusion 
must in difficult cases be anived at by experimentation and 
observation of results. Beard pointa out with perfect justice 
that myelaatiienic patients more especially may have their con- 
dition positively deteriorated by fatiguing journeys, the lack of 
domestic comforts, and the hardships entailed by visits ta 
picturesque localities, great cities, picture galleries, &c. Jly 
experience quite agrees with Beard's. Be very cautiooa, 
gentlemen, how you prescribe so-called recruiting trips. Long 
journeys are to be undertaken only by the healthy. For tlie 
sick, when a change of scene is indicated, it is better to assign 
them an agreeable but not too remote locality, where the patient 
can stay some time, and whence he can take longer or shorter 
excursions according to the state of his strength. 

If the patient feels comfortable there, with good lodging and 
diet, careful attendance and agreeable company, he will also 
thrive physically, put on weight, he will eat and sleep better ; 
while, on the other hand, the restless excitement of continual 
locomotion, with all the c-onsequences it entails, only renders him 
the more unquiet. 

The sea-count is very agreeable to some patients as a place of 
sojourn, and they acquire new strength and freshness every year 
by searbathing. These are for the moat part physically robust 
individnals, who only sufifer from a relative excess of mental 
labour. The stimulating effect exercised by the sea-bathing, and 
tie constant movement through air and water, will be tolerated just 
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'easily as the monotony of the daily life and the Burrounilings. 
It is, however, not generally advisable to recommend spa-lmthing 
for sensitive, sleepless, psychically excited or depressed neoi^as- 
thenics, since it only increases their excitement and sleeplessness. 
The majestic Calm of high monntainoua situations acta qnitfe 
differently. 

I must however confess, gentlemen, that even with veiy great 
experience it is often liard indeed to come to a conclusion on the 
qneation, " Sea-bathing or the Mountains ? " and that the 
answer must often depend on the result of a trial of sea-bathing. 
For such experiments I would recommend the Baltic bathing 
resorts as being in all respects the quieter— especially the Islands 
of R'ligen, Usedom, and Wollin, with their magniiicent forests 
stretching almost to the very shore. If the trial turns out 
favourably, the more strongly stimulating and strengthening 
Nort.h Sea baths may take their turn. 

I come now to the discussion of the }>hi/giad ami pltarmacologi- 
eal airaiiire a^jmits which we have, as auxiliaries, at our disposal, 
in addition to the therapeutic resources already described. 

The jih'jsuial aymih are of great value in the treatment of 
neurasthenia; they are applicable everj-where. whether in an 
institution or in the patient's private dwelling, but are un- 
doubtedly more elScacious in an institution because they are 
carried out regularly and methodically, and the best apparatus 
and arrangements, as well as a skilled staff of assistants, are there 
available. It is nevertheless quite possible to apply some of 
these therapeutic agents in the private dwelling to patients who 
are not in a position to give up their avocations, or they may be 
sent for a few hours to the institution in oi-der to undergo the 
treatment quietly and methodically. That is, however, an ex- 
pedient which should only be resorted to in mild cases ; in those 
of medium, or of gi-eat severity, it does not suffice. 

flijilroihenipenlicii find their application along with procedures 
which exercise a refreshing and stimulating action on the 
peripheral nerves, and, centripetally also on the nerve-centres. 
All shocks and all too strong depressions of temperature must be 
carefully avoided ; both are badly borne by a sensitive and 
enfeebled nervous system. 
The procedure which is at once the gentlest and the most. 
icacious is the simple tepid skeet-haih v:{th ahampoolnrf. As it 
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can be done anj'wljere and costs nothing it is highly appUcablu in 
private practice, even among the poorer claases. It is carried 
out the first thing in the morning. First of all I cause the sheet, 
which mu3t be large enough to envelope the whole body, to be 
dipped in water at 24° R. (86'' F.) and tborooghly wrung oat. 
With this wet cloth, the rubber — any domestic or servant man 
can be trained for the pui-pose — stands before the patient's bed 
and spreads it out, holding it by two comers with upraised 
hands, while the patient gets out of bed and lets fall his 
linen ; the operator then wraps it from behind round the 
whole body of the patient, and rubs hia back and legs with 
the wet cloth, while the patient rubs his own cheat and ab- 
domen. The wet slieet is let fall after a minute's rubbing and 
is replaced by a dry sheet, previously got ready and warmed 
gently with a hot water bottle or in an oven. The skin is then 
dried by means of gentle pressure and stroking, and without 
vigorous rubbing, 

I know tliat professional hydrotherapeutista do not consicier 
this modification of the wet shampoo as eflGcacious ; but I havo 
most distinctly convinced myself in many hundreds of cases that 
it is this gentle form of rubbing down only which can overcome tie 
first repugnance and render it possible to pursue the tre-atment. 
Each day the temperatui-e of the water is lowei'ed by 0'5° R. 
until 15° E. (65-75° F.) is reached. It is not generally 
advisable to employ a lower temperature in neurasthenic cases 
unless the patients are quite hardened lovers of cold water. A 
moderate addition of common salt to the water heightens ila 
stimulating action, but it should only be commenced after two or 
three weeks. After the rubbing down the patient should dress 
at once, and if possible go out into the open air for a while. 

If the procedure has been rightly carried out, the patient ought 
to experience an agreeable sensation of warmth, freshness, and 
elasticity after being rubbed down. If he feels chilly and 
uncomfortable the water should be used warmer on the next 
occasion. 

This operation should be continued every morning for months. 
In milder cases it suiRces, combined with suitable diet, to effect 
complete recovery. 

llalf-bathf, and cold »hotver laths with previous u-et-packing, 
or after a short vapour or steain-cfiamber bath, are more energetic 
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leasnres. These procedures may prove verj' efBcacious in 
somewhat torpid forms of neurasthenia, but on account of the 
necessity of careful supervision during and after the bath, they 
should be reserved exclusively for institution treatment. 

Short " full-bfilJie," ru'er-hatlw, and still better neaAiatMng, are 
also very valuable methods of treatment, and cannot be too 
strongly recommended. Many patients, however, have an 
idiosyncrasy with regai-d to river and sea baths, and regularly 
get chills and feel giddy afterwards. Such patients should not 
be forced to persist, but their treatment should rather be limited 
to frictions, &c. 

Electrkitij is also very valuable, as well for generalised appli- 
cation according to Beard and Rockwe!! s method as for local 
application in localised forms of neurasthenia, especially those 
affecting the heart and the digestive tract. 

Beard's " general electrisation " has been specially devised 
for neurasthenics, and the enthusiastic recommendations with 
which this procedure has come to ua from America have also 
found justification in Europe. The method consists in passing 
the widely expanded electrode of the positive pole over the 
entire Irady-sui-face, while the soles of the feet are placed upon a 
damped and wanu metal plate, which is covered with flannel 
and contains the kathode. The an-electrode may suitably 
l>e shaped as a roller, so as to glide quickly over the cutaneous 
According to Beiird and Rockwell the current must 
strong enough to induce powerful contractions of the 
Icial muscles. I would recommend this counsel to be 

lopted ettvn ijrano mlig, at least in tlie begimiing of the treat- 
ment. The current ought in my opinion to act only as a wicfften- 
tarif stimulus to flie jie.n/'hei-al nerves; it is then propagated 
Ltripetally to the central nervous system, and leaves behind it 
^feeling of general freshness and invigoration, and also perhaps 
,re to sleep and renewed appetite. If a too intense current has 
adopted the unpleasant sjinptoms of reaction which the 
above-mentioned American authors have described are sure to 
come on — trembling of the legs, coldness of hands and feet, paui9 
in the muscles and in the head, general nervous excitement, &c. 
These sjinptoms of reaction may be almost certainly avoided by 
beginning with a weak current, not continuing the sitting for 
■longer than five minutes, and repeating it only on every second 
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day. When the subject is very sensitive the physician will do 
well to include himself at first in the chain, and to go over the 
patient's skiu with his ow^l damped hand for an electrode. That 
is certainly the mildest, the most soothing form of superficial 
electrisation. 

The crmstant current has no Special effect applied in this way. 
Its application in obstinate organic neurasthenias, e.g., of the 
wloiuach, intestine, sexual organs, heart., or head, is much more 
iTiiportant, The constant current is here of inestiniable value 
as a sedative. In order to develop its full effects however — a 
point ti) which I drew attt-ntion a considerable time ago — it is 
absolutely necessarj" to introduce the current by means of very 
lai^ electrodes, i.e., with a. large sectional area, or else in great 
ipinntity. but with slight tension, at any one pouit of the surface 
of contact, 'flie effects on pain or uneasiness affecting these 
organs, on their functions and on the general condition, are in 
the nijyority of cases ver\' favourable, in many, actually brilliant. 
I caiutot go further info detail in this place ; you will End par- 
ticulvs about mode of application and effects in iny work 
'• Electricity in Medicine." I 

M'tA^u/f is the thinl member of the alliance, and is just atf 
' " Jis the ngi-nts just naiued. and for that reason soitably 
khimxl with thi'tii, At least at tirst, in the following way: 
wid gfm'r«l oWtrisation should be applied on alternate 
hiV ll^^1n>tbentpy should be dally carried out. In the 
U^miinj; nuuBiijp> ought to \» used gently, and for a abort 
liiDi!' otdy (tiAtvn to tw^-nty minutes), and be gradually extended 
tvt 0D» «.v ttni iKHirs daily. It is proper to begin with gentle 
|HtM-tiin^ of xhnf still, in other wv-wls with purely mechanicid 
stiutttUtkw t-f tlk' !WW>.«J' iwTitw. aud «-ith gentle pressing and 
kuoadinj; ti iW »tt)d<i<». IV vipMir of. and the extent of snr- 
fiw^" tncttKl«<d Hh. IW umvwHKttls of |WMUig, stic^ii^, knesdiog, 
(WHtvuMMM, and ai)»M«uii|t, skowld W gmhaHy tacncased. so tbaG 
tW ||»MMHftt fiual^ IP4S h> IM afW d» ■wwaig.- as tbo«^ ha* 

TW «dlK^ t» w«v (k^^wmUr aad batn;. IV sensOtlitjr of 
tV Kw^. tW y«iM«. tV MMvom wmf * aiad A tip k eBo u m, am' 
ftixwan^r iial t i ww wil Vf' iw a iwupf , . wMH «■ arcmnt cf the iii->' 
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tLe strong stimulation of the sensory nerves and reaction of 
these latter on all the innervation centres and their functions 
collectively, and on the other by the vigorous promotion of the 
blood and lymph circulation in the skin, subcutaneous tissue, 
and muscles, whereby tissue change and restitution are actively 

Massage is of the first importance in those severe cases where 
absolute rest, in bed is necessary, and nbstention from all bodily 
and mental activity, even the slightest. Accordingly it plays a 
leading part in the Weir-Mitchell treatment. Here voluntary 
muscular action is completely replaced by massage, without 
resorting in the smallest degree to central impulses. 

With regard to the duration of the electrical and massage 
treatment I would counsel moderation. After from three to four 
weeks one may trj' an experimental cessation for one or two 
weeks, daring wliicli the patient may undertake a little excursion 
to t«at his strength, and, if need be, to acquire renewed patience 
for a continuance of tJie treatment. 

The drugs which may be administered in neurasthenia belong 
to the classes of nerntie gethdireg, to7ucs, and kypnoiics. Do not 
spect t-oo much, gentlemen, from medication in this disease. 
The bromides alone are frequently very valuable, but only when 

libited in large doses (2 to 8 grams several times daily), 
lially in the evening, when there is nervous excitement 
and sleeplessness. They suffice but very seldom, however, as 
the sole curative agent ; tJiey are to be looked upon as mere 
adjuvants in the complete course of treatment, I prescribe, when 
necessary in such cases, a mixture of bromide of sodium, bromide 
of potassium, bromide of ammonium, and sometimes also bromide 
of lithium in moderate doses, and keep this prescription in force 
often for several weeks when the result is satisfactory. Some 
patients like to order something for themselves when they feel 
miserable, or resort to some previous prescription. Bromides are 
highly suitable for this purpose. 1 am in the habit of recom- 
iding people who snffer from attacks of terror, or who go 

lUt the world in constant dread of such attacks, always to carry 
about boxes of starch-capsules of bromide in their waistcoat or 
coat pocket, and take some when the dread of the dread comes 
on. Water, to drink afterwards, is to be had everywhere. Others 
who suffer from attacks of weakness, " Heisshunger," and such 
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like. J recommend lo carrv in their pocket a little bottle oT 
tinct. valerian, tinrt. castorei. and sp. sether, iu 5 grams, 
and a few lamps of sugar, which they cantake any time and any- 
wliere. My idea is not so mnch to assist the patient in tie 
attack as to arouse his self-confidence by the knowledge that ha 
possesses a remedy which may be resorted to at miy moment. 
In cases of "Heisshunger" I get them to cam' a little bread 
or the tike in their pockets. 

I do not think macb of the other nervine drugs by which. 
Beard sets great store — arsenic, cannabis indica. ergotin, caffinn. 
In rare cases they may be of some use, but for the most part 
they serve only for the antisfactiou of drug-craving patients. 

Hi'jird asserts that he has obtained results from frequently 
changing the drags ; often he gave sedatives for one week, tho 
second week tonics, the third week he stopped, and then began 
once more. No German physician will attach any value to such 
an example ; but it must be borne in mind that the Americana 
are inclined and accustomed to take a great deal of medicine, 
while in Germany the opposite tendency— a distinct disinclination 
bo employ drugs — is prevalent. 

The hypnotic drugs, morphia, chloral, paraldehyde, I only 
employ in cases of extremest necessity, and then temporarily. To 
patients suffering from sleeplessness, who have the most intense 
craving for sleep, I administer chloral or paraldehyde once or 
twice a week, but then in so powerful a dose that n lengthy and 
quiet repose is occasioned, and for that purpose a very large 
dose is often required. The patient must then irmnage to get 
along without hypnotics for a couple of days, and this method is 
continued until the general treatment induces natural sleep. Ib' 
this connection T should like to point out that a warm bath, or a 
weak galvanic current diagonally through the head, taken in the 
evening, act as excellent hypnotics. Others take so much 
alcoholic drink, aad in so short a time, tliat a sort of intoxication 
is set up. Beer more especially acts in large quantities as a 
hypnotic. An old neurasthenic gentleman whom I treated a 
long time ago had for yeara been unable to sleep unless he had 
quickly drank a whole litre of beer tying in bed. 

I warn you pressingly, gButlemcii, against tlie administration 
of nareotice in gastro-intestinal iieui-asthenia, however bad the 
pains may be — in any case the complaints are not to be taken 
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seriously as tliey are made : also against exhibiting digitalis and 
otlier cardiac drugs in cardiac neuraetheuia with arhythuiia and 
tochj'cardia. If the attacks are severe a weak galvanic current 
may be steadily applied to the lieart several times daily. It 
often produces an excellent result, as do also the bromides. 

I would also warn you against jnmjalives in general, and 

I especially against their regular administration. Tonics, es- 
pecially bitters with a weak cathartic action (ejj., tinct, rhei 
TJnos., with tiuct. chinte comp. or elixir aiirantior. comp. aa a 
iteaspoonful several times daily), may be occasionally effectual. 
External applications, especially the so-called revuhive*. are 
Bonietimes not to be avoided absolutely, but they exercise usually 
,a very alight and temporary efiect. Tliey are properly suitable 
only for veiy intense and sharply localised neuralgias, especially 
•nchiaigia. Violently irritating applications, blisters, and even 
tthe actual cautery, applied by means of Paquelin's method, act 
indeed rather by terrifying or punishing the patient than as 
iCurative agents, 
Very beneficial, on the contrary, are external applications of 
h«ai and cold according to the particular indication, whether in 
the form of rMer Ixi^s, which can be carried about and applied, 
more especially along the spinal column, or as hot or cold jet- 
M, which are especially applied to the back, or finally as 
I so-called ^'Scottish tlmielie," i.e., alternating small hot and 
old water jets, each to be continued for eight to ten seconds, 
lad the whole procedure to last from eight to ten minutes. The 
KeontinDOus change of temperature with the constant stimulation 
W greatly praised by many nervous dyspeptics for its beneficial 
effects on their digestive troubles and appetite. 

To conclude now with the diet. Here it is .difficult to lay 
down general rules, because the indications may be different in 
each case. For this very reason it is only in relatively few 
cases that value can be ascribed to so regular a coui'se as is 
prescribed in the Weir-Mitchell treatment, as milk more 
especially is absolutely intolerable to many persona. Neverthe- 
less the prescriptions of Weir -Mitchell are valuable as showing 
what quantities of food may be introduced into a stomach almost 
unaccustomed to nourishment, and what faTOurahle effects on the 
general body-nutrition and towards strengthening the constitu- 
tion may thereby be attained. I can heartily recommend to you 
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Weir-Mitcheirs work, "Fat and Blood," and also Beard's on 
Neurasthenia — both have appeared in German dress — as being 
really most interesting books. I am not thereby prevented from 
warning you most urgently against the straitlaced systematic 
methods of treatment which are flourishing just now and doing 
much damage in the world. Could we but compute how many 
people have had their lives sacrificed to irrational fat-reducing 
treatment and its accompaniments, you would assuredly be 
astonished at the high mortality. Systematic methods of 
treatment constitute a great danger in the hands of a physician 
who does not individualise, and especially in those of a layman. 
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innnirt-st when it was found that all the criticism and iuvestiga- 
tion which followed not only made no essential change but made 
no important addition to his statements- Every link in the chain 
of evidence was as firm as the whole. 

Physicians immediately accepted the new doctrine, andhonour- 
altly set themselves to transform their conceptions iii accordance 
with the bacillary hj-potheais. That many obstacles to the 
acceptance of the entire tbeorj' existed at first was quite obvious, 
and the elucidation of separate problems connected with tuber- 
culosis, when regarded from this point of view, seemed attended 
with insurmountable difiicuUy. 

This was the case in the first instance with the theory of 
heredity. There is perhaps no fact which has been considered so 
completely beyond doubt as the hereditar}- character of tubercu- 
losis. It was the daily obsenation of the physician that this disease 
gathered its hanest among the childreu of tubercular parents. 
Scrofulous in childhood and tubercular in youth, he saw them 
grow up and fade away. How, then, is this axiom of experience 
to be brought into agreement with the bacillaiy theorj-? 

DiBerent ways of rtconclHatiou have been proposed. Moet of 
them rest on hypotheses which, though supported by some 
facts, are yet as a whole unsubstantiated. The transmission of 
tubercle through the lather is explained by the supposition t^t 
at the time of conception tlie bacilli are introduced within the 
spermatozoa. The only argument assigned for this is that bacilli 
hara been found in the testicles of men affected with tubercle, 
l>&nsmi3siou through tht- mother, tf coincident with concep- 
tion, requires the assumption that the ovum is infected before 
fortilisatiou, or on the |>a8sage into the womb. Intrauterina 
infection is also possible at a later date from the seminal fluid of 
tbe fiither or the blitod of the mother. But all these suppositions 
are only makeshifls. and the wont of direct proof for any of them 
bos driven physicians to seek other explanations of the occur- 
i*nce wf tubercle in families. The envleavour to replace the 
germinal and inintuterine by extrauterine iniection is exemplified 
bv the sugJ^■slion that has been mode by See in his wcu^ on 
" Baeillary TuU-rvwlosis."" and hv KuKle in his lecture before the 
sixth Metlical Ciwgress. oim) in his ortiele ou "Tuberculoid" in 
my C>*c)optt<Jia. Itti^ snf:)p^»tiKW iWer\r« tho greatest ottenUou, 
ffcwe it ou this gT«uiMl aKiuA that we out dn much mote lo free 
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mankind from tuberculosis, if in place of a heredity which we 
cjin only with difficulty modify, we bave to deal with various 
modes of extra«t«rinB infection, the influence of which we can 
more readily examine and restrict. 

As n matter of fact, the means of infection in the child lie very 
close at hand and in great number. The intimate contact between 
the infant and its diseased mother or nurse, the kisses of its 
infected father, the contamination of its food with the bacilli, and 
the entry of the latter into wounds, all these are modes of 
inlection against which the helpless child has no protection, and 
the weaker and tlie less capable of resistance its constitution is, 
the less protection can it have. 

Perhaps infection by means of milk containing bacilli or their 
spores comes in importance immediat^^ly after the direct infec- 
tion from the relatives. From the frequency of tuberculosis 
anicmg cattle, the danger from this source is very great, as milk 
coming from a diseased cow, when perhaps the udders themselves 
are the seat of tubercle, is infective in a very high degree. The 
recent experiments of Bollinger and his pupils in this direction 
have yielded noteworthy results. They found that the milk of 
cows affected with pleural or pulmonary tuberculosis can infect 
guinea-pigs, even when the udders are perfectly normal, and the 
aniinala themselves are in a very good state of nutrition. Of 
course the risk from this source is very much lessened on account 
of the custom of mixing up the milk of diseased with that of 
sound animals, and five minutes boiling gets rid of the danger 
altogether. People, however, are apt to display very great 
indirt'erence towards insidious perils of this kind ; even in edu- 
cated families far to3 little attention is paid to the source of 
the milk on which the infant is fed, and the regular boiling, 
where that is practised, is not looked after with the requisite 
Strictness and care. If this last pi-ecaution is left to the cook, 
then it may be taken as tolerably certain that it is imperfectly 
done, and I advise you always, gentlemen, to urge on the mother 
the necessity of preparing the milk with her own hands. This 
can be best done by me-ana of Soxhiet's apparatus, wliich, on 
the supposition that the mother looks after the cleaning of it 
herself, effectively excludes the possibility of danger to the 
infant from any micro-organic or chemical source. 

On the whole, as we stand at present, we are not yet in a 
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position to estimate the extent of this danger from the food. It 
is passible, no doubt, that the dread of milk-infection has gone 
too (ar, but the freqaency of mesenteric disease in children 
always throws us back on the food as the origin of the mischief. 
And seeing that the infective influence of the milk of tubercular 
cattle upon other animals Las been pointed out, and that no 
objection can lie against the validity of the application of thoae 
observations to human beings, it is the medical attendant's busi- 
ness to point out to his patients the great dangers to which they 
are exposed. 

There are many other ways of extrauterine infection which can 
simulate hereditary transmission, and the close intercourse among 
the members of a family offers abundant possibilities for the 
exercise of a harmful influence where the parents are tnbercnlooB. 
Furthermore, if the ftimiture, the utensils, or the food, are con- 
taminated with sputa containing bacilli, the predisposed children 
will the more easilv be infected, the smaller the dwelling, the lai^jer 
the family, and the less are decency and cleanliness considered. 

But obvious as all ihose cliannels of infection may appear from 
the theoretical point of view, vet practicallv their influence is of 
no great importance. Such is the testimony of the results of 
collective investigation and of the practitioner's daily experience. 
Tlie transmission of tubercle from diseased persona to others 
living with them, more especially to husband, or wife, or senrants, 
is 90 extremely uncommon that the direct infectiveness of the 
disease ftt>m man to man can hardly be so powerful as now and 
then ou d priori grounds has been assumed. We must still look 
to the heredity theoiy for the explanation of its very common 
occnrrence in the oflepring of tubercalar parvuts, and the solution 
of the many difficulties which surround the question must be 
sou^t in the farther development of our sriencv. 

One «7)ecial stniubling-block is the loiig period dnhng whklt 
tnbercukeis is latent in childhood. Were it tbe case in ooit' 
genital tubenmlosis, as in syphilis or smaU-pox. that tbe fixtos 
bron^t with it into the «-orld the ^nnptoms of tbe disease, tite 
qoestion were easy to decide. But tubercle in the new-honi ia 
not phtn to tbe light of day ; it behaves sunewfaat like those 
nre eases of «jffiA jw nM^ratfn ti^nUu where the s\-mptoms do 
not wpptt till tiie eMond tkcennium of life, and in which the 
B wbetbcrnv kanre Ktukllj- to do with congenital or extras 
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•-vterine infection ia yet matter of coutroversy, Tliat a child is 
often tubercular, and has been so for years, while it ia all the 
while held as perfectly aound, we sometimes see proved by acci- 
dent. The examination of a single swollen gland, taken with 
every precaution from a child apparently in the bedt of health, 
will reveal in its interior giant-cella and bacilli. How long have 
tJiese atre-ady been in the body ? And are there still other foci 
of infection in the glands ? ^Vho can determine these points ? 

One more fact deserves mention here. Durijig the last great 
epidemic of measles in Munich, Bollinger {I learned this in con- 
versation with him), when examining the bodies of children who 
had died of measles, was able on several occasions to demonstrate 
the preseBce of tubercle bacilli in the lymphatic glands, especially 
in those at tie root of the lung and in the mediastinum. The 
children in question were said to have been previously quite 
healthy, and more particularly had not been scrofnious. This 
important statement places in quite a new light the fact that 
children so frequently fall into tubercular disease after measles. 
The measles haa not caused the tuberculosis ; the latent tuber- 
culosis ie merely brought to light by the measles. Probably the 
majoritj- of the cases of tuberculosis in youth are preceded by 
an affection of the glands of many years standing, the latter so 
fi-equently manifesting itself as the sci-ofula of childhood. 

All this, iieverthelesB, does not prove that the infective agent 
is present at conception, or in vtero. It might quite well be 
that the bacillary invasion has taken place in the first or second 
years of life, either through a alight wound, a method which some 
observations render probable, or through infected milk, &c. But 
we always come back upon the fact that all tliese possible ways 
are of actual importance only in the case of children of tuber- 
cular or latently tubercular parents. Ex]3erience forces on us 
the assumption that the absolutely sound human organism must 
have a very great jwwer of resisting the lodgment of the bacillus, 
and that the latter only finds a permanent abode in the lungs, 
intestines, &c., when certain conditions are present favourable to 
the settlement and propagation of the micro-organism. These 
unknown pathological conditions we call the predisposition to 
tuberculosis, and mean by that a certain constitution of the 
tissues of the organism, in virtue of which they afibrd a favour- 
able soil for the settlement of the virus. Without the assumption 



91 



ZIEMSSES ON THE CAUSES OF TCBEBCULOSIS, 



of this prediBpoeition, which mfty be either inherited or acquired, 
we cannot proceed. Such a predispoaitiou exists for other infec- 
tious diseases, such as t\-phoid, cholera, and dysentery; why not 
also for tuberculosis ? 

What this predisposition really is which plays a part in the 
theory of the (etiology of tuberculosis, second only to that of 
heredity, we do not know. We know of course in a general way 
how a man looks who bears a hereditary burden of this sort ; we 
know, further, what causes combine to produce the predisposition ; 
but as to wherein its real nature consists, and as to what are the 
morphological, chemical, or physiological changes to which it 
owes its origin, we are quite in the dark. Even the external 
appearances characteristic of the hereditary tendency, and forming 
the phthisical habit as it is called, often help us verj- little. The 
slender frame, flat chest, thin limbs, and delicate complexion, the 
weakness of the blood-vessels in the mucous membranes and 
proneness to epistaxis, the liability to laryngeal catarrh, the 
frequent attacks of palpitation and flushing, the circumscribed 
malar redness, and so forth, all these are certainly very marked 
in many cases., but we often also see several or all of them abeent. 
Look at the number of young people in robust health who become 
tubercular in spite of a well-knit frame, firm muscles, a good 
complexion, and all the other marks of health ! 

Aa for the acquired predisposition, all the weakening influences 
which attend in so rich measure on human life are the agents for 
its production. Among these are insufficient food, insanitary 
dwellings and ways of life, too little sleep, want of fresh air, 
worries, sorrows, looking after and sitting up at night with the 
sick, bodily and mental strain, previous illness, childbed, Ac. 
Tliere is no single one of the list that has so deleterious an effect 
on the resisting power of the tissues and the cells as the want of 
flrsh air and sufficient exercise. The working of these injurious 
agencies can be most accurately studied among the inhabitants 
of such jiiaces as prisons, convict establishments, and religions 
honsee. ller»> the rx^^trictions on free movement and the enJOT- 
ment of fresh air work ui a givat many ways, though it may be 
diflScnlt to estimate (he sharp each of tbeiu has in the total result. 
The essential con9id^•^ati^lns are these: the aip in the apartments 
which an* kepi clv>setl, especially in the sleeping rooms, is inpare 
and malodoiona, contains dust and low lunns of life, is poor in 
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tecygen and rich in carbonic acid ; the inspirations with the 
sedentary mode of life are not deep enough, the lungs are not 
properly expanded, the metabolism of the tieaceg in consequence 
of the want of open air exercise is limited to that attendant on 
arduous muscular toil, the desii-e for food becomes leas, and its 
appetising power is diminished by the monotonous character of 
the dietary. The preparation also of the meals and the quantities 
allowed often leave a good deal M be desired, 

In addition to these in the case of prisoners we have the mental 
factors : remorse, longing for freedom, desire to see their families, 
the compulsoiy intercourse with the scum of mankind, solitaiy 
confinement, and the absence of any stimulus whatever. Sur- 
rounded by this set of weakening inflneuces the whole organism 
gets into a lowered condition, in which the ever-present tubercle 
bacilli readily find admission. It is no doubt generally allowed 
that in establishments of this kind consumption has gained a 
firm footing, but the enormous extent to wliich the inmates fall 
victims is not perhaps known as it should be. Tho figures which 
V, Baer gives in his article in the "Zeitschrift fiir klinische 
ifedicin " bring out that in prisons the death-rate from con- 
sumption is three to four times as high as it is outside. Keckon- 
ing the general mortality from consumption as one-seventh, or 
from fourteen to fifteen per cent,, we find that in prisons tubercle 
is the cause of from forty to fiftj- per cent., or alxjut half of the 
t^tal number of deaths. The numbers, of course, vary. For 
example, in the Austrian prisons the deaths due to consumption 
ill a period of four years amount to 61 per cent, of the whole, 
while in tie Bavarian prisons for a period of eight years they 
only amount to 38-2 per cent. Tlie death-rate in the diiferent 
penal institutions also seems to vaiy according to their construc- 
tion and organisation. At. any rate it is stated that tuberculosis 
accounts for far more than CO per cent, of the deaths in the 
prisons arranged for solitary confinement in cells. 

The fact that the mortality reaches its maximum in the later 
years of confinement is very striking. The infection is thus not 
simply communicated in tht'se confined quarters as soon as the 
prisoner sets foot in the establishment ; in the majority of in- 
stances it requires a process of lowering of the constitution going 
on for some time to prepare the organism for the settlement of 

B bacilli. 
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Many individuals, however, witli low resisting power of the 
tissues fall victims quite early, especially when the coatrsst 
between the prison air and the country air they have been naed 
to is a vety ehaip one, as it is in the case of prisoners from a 
rural district. This observation is confirmed by tie statistics of 
P'rench and English Army surgeons, which bring out the fact 
that cases of tubercular disease and deaths from it quickly 
diminish in number during war or during mantEuvres, while in 
times of peace, especially in winter, when the men are in 
barracks, they very distinctly increase. Similar causes imperil 
t-lie lives of the industrial classes in large towns, where they spend 
their days in dusty, overcrowded workshops, aad sleep in close 
and not very clean rooms at night. 

The conipai'ison of the numbers of cases of tuberculosis among 
industrial and agricultural populations is also favourable to the 
assumption that the quality and quantity of the respired air are 
the deciding influences. For example, in Switzerland the 
mortality from consumption in the former class is more than 
double that in the latter ; the industrial population shows a 
death-rate from tubercular disease of 2-3o per thousand, the 
purelv agricultural I'l, while a mixed population gives a rate of 
1-7. ' 

Lastly, the statistics from high altitudes distinctly iudicate the 
fre<|aency of phthisis to be in inverse proportion to the elevation. 
And at verj- great heights, c;;., in Mexico, in the towns of 
Mexico, Puebla, Quito, Potoai. and Bogota, all standing at an 
elevation of from 8,000 to 13.000 feet, tuberculosis is very rare; 
in spite of the hurtful character of the mining industries it does 
not occur to any extent even among tie labouring classes. 

A retarding influence on tlie development of consumption ia 
observed at an elevation of 1,600 feet, and much more distinctly 
at one of 3,200 feet. Among the climatic peculiarities of anch 
heights to which this influence may be due we may, I think, 
discount the eflfect of the rarified air, for both sea voyages and 
residence in tlie Steppes give like favourable results ; stress ia to 
be laid rather on the maintenance of the purity of the air by 
its rapid movement, and on its freedom from micro-organisms. 
The investigations into the micro-organisms of the atmosphere, 
undertaken by Miguel and Freudenreich, give, for heights of over 
6,500 feet, a complete absence of microbes, and even at a height 



VARIOfS SOCIAL 1 



<if 1,820 feet there were verv- few. Marenu and Miguel also 
found them nearly altogether absent in the air on tLe surface 
of the oce.an, and at certain spots on the sea-coast. These results 
of bacteriological rpBearch are, it will be seen, in complete har- 
mony with the physician's experience. No doubt the relative 
immunity fram infection, which we know is enjoyed by residence 
at high altitudes or on the sea-coast, is assisted by the other 
aerial agencies at work in such places, the air-pressure, the force 
of the winds, the amount of contained moisture, and to a certain 
extent also the energetic pulmonary movements, which are 
favoured by the co-existence of all these factors. 

We shall return to this point when we deal with the treatment 
of tuberculosis, and go back now to the sources in social life of 
the tubercular infection. We have spoken of prisons and badly- 
constructed barracks as such sources. In a similar way tuber- 
culosia may take origin in convents, educational boarding 
establiehments, or|)hanages. and to some degree in over-crowded 
day-schools. This happeny just in so far as there is insufficient 
enjoyment of fresh air as a compensation for residence in the 
infected atmosphere, the insufficiency arising either from the 
want of proper hygienic arrangements in the buildings them- 
selves, or in the ordering of the daily life of the inhabitants. 
Convents are the most defective in this respect, and come next 
after the prisons, the majority of their inhabitants falling victims 
to tabercte. The life in small badly- ventilated cells, the want of 
the open air, and the complete absence of bodily exercise and all 
niovementa calculated to increase the depth of the inspiration, 
are the principal factors in bringing about the disease. 

Tlie same holds good of orphanages and boarding-schools, in 
which the pupils are brought up in a monastic seclusion, and 
partake only to a very limited extent in the benelits of moving 
about and playing outside the buildings. That the numbe.rs 
indicating disease in these places are not higher is due partly to 
the fact that the confinement is not too strictly kept up, but 
cbietiy to the circumstance that the young people do not remain 
verv long in the institutions. Most persons withstand the bad 
effects of confinement even in prisons for months and years with- 
out Buffering visibly, and only when the deterioration of the 
constitution has reached a certain point do the tubercle bacilli 

gin their destructive work. Statistics of disease in prisons 
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allow furtJier that the entry of tubercle into the system la fre- 
quently aided by the occuiTence of inflammatory attacks iu the 
respiratory organs. Pneumonias which do not regress in the. 
regular way play a pnjmiiient part here. No doubt many of 
these attacks are not merely conditious favouring infection, but 
the results of an infection which has alrt^ady taken place. Cases 
of pneumonia of this kind frequently fall under oar observatioa 
in hospital. They quite resemble, to begin with, the genuine 
croupous type, and only the presence of bacilli in the sputum 
i;nables us to stamp them as of tubercular origin. 

The experience of hospitals in which there are a large nuraber 
of phthisical cases, either mixed up among the other cases or in 
special divisions by themselves, is of peculiar value in this dia- 
Guasion. The numbers indicating tubercular disease among the 
other patients in such hospitals, or among the nurses and servants, < 
are not greater than they are among the general popnlatioa 
outside. The physicians, nurses, and officials of the Bromptoa. 
Hospital tor Consumption — the largest consumption hospital io 
the world — do not, according to Williams's statements, in 3pit6> 
of the bad ventilation and the imperfect cleansing of the spittoons, 
&c.. fall victims to tulterculosis more readily than the inhabitanta- 
of populous towma in general, and only three or four cases of the 
disease could be attributed to infection received in the house. 
Yet we must not attach too much importance to these numbers, 
for the attendants in large hospitals, as we know, very frequently, 
change, and it is only rarely that nurses remain for a long period', 
of yeai-s in the service. When they do, the number of insf 
of infection met with is greater. 

The religious nursing sisterhoods are in the worst case. Their 
members (except in the case of those orders who take in hand the 
attendance on the sick at their own homes^ are verj- little in the 
npen air, and are exposed to all the hurtful influences which I 
have already shown pi-edispose to phthisis : hard work from eurly 
morning to late at night, fre(.iuent sitting up during the nigh^ 
restricted diet, much time consumed in religions exercises, and 
lastly, too little time for recreation in the fresh air and in tiio 
country. Exposed to such a strain as this, it is certainly not 
surprising if their bodily frames snfler, and offer an easy lodg- 
ment to the tubercle bacillus. Here in Munich, among the 
Sisters of Mercy in our own large hospital, we have seen one after 
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SCTViiecuinb in the years of youth ; we can assume witliout 
hesitation that 50 per cent, of them die of tnberculosie. And 
this not with any hereditary predisposition, but solely as a conse- 
{jnence of work in the hospital and strict obedience to the rulea 
of th*ir order. The young girls who pass into their ranks as 
candidates come abnost without excerption from the country. 
Tbese enter oti their work with fresh red cheeks and vigorous 
frames. After the lapse of a few months, in rare caaes after tlie 
lapse of years, appears the ominous pallor, which is generally the 
forerunner of pulinonarj' hiemorrhage. It would be really too 
abaurd to suppose that these healthy, fresh, country girls were 
ail hereditarily predisposed to tuberculosis ; but, in spite of sound 
constitutions, one after another with dreadful regularity falls a 
v-ictim. 

Is anything more required to prove tlie direct infectiveness of 
tuberculosis, or the dangers which attach to tho deprivation of 
fresh air and exercise, the limitation of the hours of sleep, and 
the want of rest and recreation attendant on the harassing duties 
of the sick-cbamber ? 1 shall return to this question when dis- 
cussing tie prophyla.tis ; it is so serious a one that all in whose 
power it lies to change things for the better mast lay it to heart. 

The final proofs of the direct communication of tuberculosis to 
the previously healthy are the cases of unintended inoculation of 
tubercle, cases where a trifling lesion, such as the extraction of a 
tooth or a slight cut, has led to secondary swelling of the lym- 
phatic glands, and where these glands, when removed, showed 
giantf^iells with tubercle bacilli in their interior. But cases like 
this are all susceptible of varying interpretation, since the bacilli 
in them may date their origin from an earlier period, and may 
have been first brought t« light merely through the traumatic 
lymphadenitis. Doubt can always be thrown on the convincing 
character of such an experiment, so long as we have no certain 
criterion of the complete absence of bacilli in the lymphatic glands 
previous to the occurrence of the accidental inoculation. And we 
can scarcely indulge the hope of ever attaining to such a criterion. 

We have now described all the essential conditions which 
favour the lodgment of the tubercle bacillus in the human body. 
It only remains to relate what we know of tbe way in which the 
bacilli settle, grow, and spread, and of the forces which the 
organism can depend upon to guard against them. 
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Tlie most usual paths of approach iuto the body seem to be for 
children the alimentary tract, and for adultB the respiratory 
passages, though departures from these rules probably occur- 
In the case of the former, the children, the food is probably the 
medium in which the infective material is conveyed, and tnber- 
culosis of the intestine and mesenteric glands is the result ; in 
adults direct inspiration of the bacilli results in tuberculosis of the 
lung and bronchial glands. In order that the bacilli may find 
lodgment in these organs, and multiply there, we require to 
postulate pathological conditions in the tissues in which the pro- 
pagation takes place. Pathogenic micro-organisms, which may 
pass into the various organs in a healthy body, are probably easily 
shaken off, partly through the activity of its secreting and 
excreting apparatus, partly also by being taken up into cells, 
which in all likelihood destroy them, or at all events lower their 
vitality. Were the normal body not in possession of such 
defences, the maintenance of its organs in their integrity in the 
midst of BO many microbes would become impossible. Li parti- 
cular, the tubercle bacillus would exercise a most hurtful influence 
in places like consumption hospitals on those who remained 
within the walls for a longer or shorter time. And yet from tJie 
Brompton Hospital, as I previously mentioned, Dr. Williams 
reports the opposite, namely, the fact, established by statiatica, 
that tubercular disease among the physicians, nurses, and officials 
there does not occur oftener than among the town-population ia 
general. Only when wo add to the opportunity for infection the 
fatal predisposition, in which we must assume the existence of 
small defensive power in the cells against a hostile substance, can 
we understand the power of the germ to obtain a firm hold of the 
tissues, and find the necessary conditions for its growth and spre-ad. 

I have said that for the protection of the body we must rely, 
according to our present knowledge, on the maintenance of 
normal digestion, on the healthy activity of secretion from the 
bronchial mucous membrane, and on the vital energy of the 
amoeboid cells. We may now consider it as proved that the 
normal gastric juice digests the bacteria introduced along with 
the food, or at any rate renders them incapable of repivsduction. 
But on the other hand the various disturbances of function in the 
stomach, a neutral or alkaline character of the juice, processes 
of fermentation or decomposition among the contents, all these 
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yen th« door, and allow the bacteria to pass unhindered. Aa 
to their passage, into the respiratory tract, the danger of this is 
a very pressing one, from the fact that the bacilli exist every- 
where. The means we possess of guarding against the entrance 
of foreign bodies with the inspired air are to some extent known, 
from the examination of sputa from certain persona during life, 
coupled with the examination of their lungs after death. Very 
small foreign bodies, such as particles of doat, are, we know, 
taken up into certain large cells. Nothing is positively known 
of the origin of these latter, but my own opinion, as I shall 
explain further on, is that they certainly do not all t^ke rise 
from the ah^iwlar epitielium, bat are probably produced from 
the flask-shaped cells of tie bronchial mucous membrane, perhaps 
also from the sub-epithelial layer of cells. If dust is inhaled to 
a moderate extent, for example, by remaining in rooms filled 
with tobacco smoke, or the smoke of coal or charcoal fires, as 
among bakers and blacksmiths, we find in the daily expecto- 
ration masses of these large round cells, containing the carbon 
particles enclosed in their interior. In such cases they are got 
rid of in this way, but when the dust is for over being inhaled, 
as among miners and glasa-polishers, this process does not nearly 
suffice. The particles are tJien taken up by the epithelial layer 
of the alveoli, and carried through the h-mph-stomata into the 
interstitial tissue, and from there are partly excreted, partly carried 
along the lymphatics into the bronchial glands. The most con- 
vincing illustrations of this are givenby the beautiful observations 
of Zenker and Merkel, who took as the subject of their study the 
impregnation of the lung tissue with rouge, in the case of 
women engaged in polishing glass mirrors. Thus the capacity 
of the lungs for defending themselves by eliminating foreign 
bodies is, though very considerable, yet limited. Very probably, 
again, tJie numbers of these dust-consuming cells and their power 
of swallowing the foreign bodies are dependent on a certain 
degree of n>active energy in the bronchial mucous membrane 
and alveolar walls, while the excretion of the cells themselves ia 
proportioned to the health of the ciliated epithelium and the force 
of expectoration. A lowering of this reactive energy is the 
essentia! condition for the settlement of the bacilli. This view 
is supported by the fact that there does exist at the beginning 
if the onset of tuberculosis a want of reactive force in the system, 
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as Baer found among prisoners, and as we eee among our Sisters 
of Mercy. The patients get thin and anecmic, they lose their 
appetite and strength. There is no cough, no shortness of breath, 
no respiratory difficulty of any kind, and yet physical examination 
already reveals infiltration in one or both apices. This is charac- 
teristic, of course, only of the more profound degrees of weakness 
in the cells, such as we get in prisons and nunneries, but in such 
cases of great weakness we are entitled to infer a lowered measure 
of resisting power. 

I wish here to bring into the discussion a question of practical 
importance, namely, the causes of the predilection for the apices 
which tuberculosis shows. That such a predilection exists does 
not require to be proved ; it is the physician's daily experience. 
Hitherto it has been assumed that the tubercle bacilli settle in 
the apices on account of the want of inspiratory expansion in. 
these regions, in consequence of which the movement of the air 
in the bronchioles and alveoli is defective, and this in turn leads 
to stagnation of the secretions and inflammatory products. On 
these grounds the frequency of phthisis was explained in people 
whose occupations entailed sedentary habits and stooping por- 
tions, as, for example, tailors. 

Hanau, however, has lately expressed an opinion, and sup- 
ported it as I believe with sound reasons, that the predisposition 
of the apices depends not on any shortcoming in inspiration, but 
on the fact that expiration is more difficult in these parts. That 
the inspiratory powers of the apices are fully developed, we can 
see very well in a disease like coal-miner's phthisis, where these 
portions are the first and most seriously affected, and Arnold's 
experiments on animals are in agreement herewith. And as to 
the effect of the stooping position in the case of men. this will 
ramply convert the costo-abdominal into almost a purely costal 
type of respiration, seeing that the downward movement of the 
diaphragm will be much hindered by the narrowing of the Space 
in the abdomen. Among women, again, the costal is the normal 
type, and the supposition that in this sex there is insufficient 
expansion at the apices is d pfiori quite unjustifiable. 

While, then, there is no sufficient foundation for the ingpiratiou 
theorj, the expiration theory has all the more to be said for it, 
Mendelssohn deduced theoretically, and observations made by 
me on individuals whose thoracic muscles were deficient, definitely 
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lt)ved tliat in forced expiration the air goes back into the upper 
Jobee, from the want at that part of the thorax of a contractile 
muscular wall. In this way, during the impulse of coughing, the 
air there remains stagnant, and for the moment is under high 
atmospheric pressure. But what is of most consequence to as at 
present is thai the removal, by expectoration, of foreign bodies 
and micro-organisms from the apices is prevented by tho regur- 
^tant current of air, and the contentjs of the bronchi are thrown 
right back into the alveoli. No donbt the spiral course of the 
smallest bronchioles, while it may prove to be in the apex a 
hindrance to tJie expulsion of dust and bacilli in expiration, may 
eqnally well prevent tbeir being sucked in during inspiration; 
but it is to be noted that this feature in the anatomical structure 
of the lung is in any case distinctly unfavourable to the dislodg- 
ment of any foreign bodies which have once gained admission, 
I can therefore only express agreement with Hanau, when he 
says that the apices are the parts of the lungs which relatively 
present, the most favourable conditions for the entrance of dust 
and micro-organisms in inspiration, and the most unfavourable 
conditions for the expulsion of these in expiration. If the 
tubercle bacilli once gain entrance into these regions, they pass 
into a state of rest which makes it possible for them to penetrate 
into the IjTuph-spaces in the epithelial layer, and fix themselves 
in the sub-epithelial cellular layer. 

Besides this mode of entrance into the system, there is no 
doubt that invasion may also take place by means of the iymph 
and blood currents, and we may conclude that this has been the 

^^■ee in tiie lungs when we tind the walls of the lymph and blond 

HfasBels the first to be attacked. 

^|ftjAfter its entrance into the tissues the bacillus, by means of it» 

^^ilologica! properties, of which as yet we do not know very much, 
produces an irritant effect, and, as a result of this, reactive inflam- 
mation. At this point the struggle between the living cell and 
the parasite begins, which has been the object of so much recent 
diecQBsion. 

It was observed by Niigeli that this struggle is the very process, 
in infective diseases, the issues of which are life, disease, and death. 
The outcome of tie contest depends upon the vitality of tile cell 
on the one hand, and the infective tbrce of the schizomycete on 
i other. If the ceil is victorious, the fnngus ia destroyed ere 
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it has had time to damage the organism ; while if the cell 
succumbs nothing stands in the way of the settlement, maltipli- 
cation, and spread of the fungus. This idea of Niigeli's (which 
was held by him in a very general sort of way) in regard to the 
nature of infection, and the part played by the living cell in the 
struggle against it, has received a great development in Metschni- 
kofTa phagocyte theory. With all the ambiguity which attaches 
to the phenomena observed by MetachnikofF, his theory ia yet 
very attractive. 

According to him, the function of warding ofi' infection is 
fulfilled by the phagocytes, as he terms them, cells which are 
recruited from among the number of leucocytes and fixed con- 
nective tissue cells. They appear on the scene on the outbreak 
of the irritation caused by the invasion of the bacilli, and proceed 
forthwith to devour the intruders^! hat is to say, they take tliem 
up into their own cell-bodies, and digest them or destroy their 
reproductive power. They are divided into two groups, large 
and small phagocytes, macrophagi and microphagi. Among the 
former Metschnikoff reckons, for example, the epithelioid cells of 
the connective tissue, among the latter the nucleated leucocytes. 
'I'hese two forms, according to him, play different parts among 
the different infectious diseases. In bis most recent publication 
he says, for instance, that the streptococci of erysipelas are 
devoured by microphagi only, but that these latter in their tnm 
are then taken up into the substance of macrophagi, and there 
digested. In like manner microphagi alone devour the gono- 
coccus, macrophagi the bacillus of the splenic fever of rabbits and. 
guinea-pigs. 

According to this author both kinds of phagocytes take part iu 
the struggle against tuberculosis. The macrophagi in the form 
of epithelioid cells and gian^cells take the principal share in the 
contest, but the microphagi also are there in great numbers, and 
indeed are the first to begin the fight. On introducing pore 
cultures of the tubercle bacilli into the anterior chamber, or under 
the skin of the rabbit, Metschnikofi found numbers of microphagi 
stuffed with bacilli as early as twenty hours after the inocnlatioo, 
this therefore at a time when there could yet be no word of 
any reaction on the part of the fixed cells. Afterwards the 
macrophagi make their appearance, and swallow both bacilli and 
dead microphagi. In this way, according to Metachnikoff, charac- 
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feriatic conglomerate atructures originate, iii which we find whole 
heaps of objects that have been eaten, but in which the nucleus 
of the macrophagus, though hidden, can always be demon strat-ed. 

This theory has met with very active opposition from various 
quarters. Its opponents allow that schizomycetes are taken up 
into the bodies of small and large cells, but decline to see in this 
any tendency to a healing process, preferring to view it aa merely 
a mechanical intussusception of the bacilli, by means of which 
they gradually undergo certain changes of form. According to 
Metschnikoff the protoplasm of the cell kills the achizomycetes, 
so that they are gradually broken op into debris, or at any rate 
their virulence is so weakened that they are incapable of pro- 
ducing infection. The interesting facts be-aring on the relation 
of phagocytes to tubercular attacks, which Metschnikofi' brings 
fon\'ard in hia latest publications, are of especial interest as bear- 
ing on our subject, and we look forward with some impatience to 
his promised further contributions on the whole question, and tfl 
the controversy to which they will give rise. 

It would correspond with the knowledge of tlie subject of tuber- 
cular infection which we gain in practice, were we to assume, 
first, that a bacillary attack on a perfectly healthy organism is at 
once turned ofi' and rendered innocuous ; secondly, that on a pre- 
disposed organism, with a weak cellular energy, while it may not 
be completely deprived of its virulence, it is made harmless for 
the moment through the isolative action of the fixed connective 
tissue-cells; and lastly, that when the bacilli are in great num- 
bers, and the organs are weakened, all opposition is overcome, 
and death rapidly follows. 

In this last connection I may direct your attention to the fact, 
that it is possible that patients with rapid softening may aspirate 
pulmonary debris from the cavities into all parts of the air- 
passages. Such debris contains bacilli, and this autoinfection 
of parts of the lungs previously sound, explains quite clearly the 
extensive tubercular pneumonias which are so common in the later 
stages of chronic phthisis. 

Tubercutoais of the larj-nx is almost without exception a 
secondary affection following on primary tubercle of the lung. 
Priujary laryngeal tuberculosis, of course, if looked at as a pro- 
duct of infection by inhalation, cannot be said to be impossible, 
—but as a matter of fact the epithelium here seems to present very 
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powerful obstacles to the attack of the enemy. Dr. Kukoff, who 
has subjected the queation to anatomical investigation in our ] 
pathological institute, workiug with the ireezing microtome on 
fresh larjTixes from cases that had died of phthiais, could in no 
single case prove the entrance of bacilli from without, that is, 
from the sputum hanging about the larynx. On the contrary, 
the epithelium was in a good stat* of preservation, and the bacilli 
that were found had penetrated from the aub-epithelial cellular 
layer towards the periphery into the intercellular h-mph-spaces. 
There is, of course, no doubt that local infection through the 
bacilli of the sputum does take place as soon as we have the 
smallest erosion formed, but this plays no part whatever in the 
initial stages of larj-ngeal phthisis. For the explanation of theas 
stages we must refer exclusively to the blood and lymph currents 
in the laryngeal mucous membrane. 

The question of the corability of laryngeal phthisis ia now 
answered in the afiinnative. Of course this only in a general 
way, just in the same way as I have explained above we afiirm 
the curabilitj' of pulmonary phthisis. It is certainly not con 
for tubercular ulcers of the larvnx to heal, but I have not the 
slightest, doubt it may occur. I have seen several instances ot 
the affection where, along with a general quieting-down of the 
tubercular pi-ocess, the ulcers in the larynx heated up in a short 
time, and on the death of the patients some years after from 
repeated phthisical attacks, the cicatrices of these ulcers could bfi- 
demonstrated. All experienced laryngologista will have Bee 
similar cases. 

You see, gentlemen, from what I have said how many quel 
tious there are yet to be settled in this great subject before wa 
shall have such a thorough knowledge of all the conditions of tba 
life, activity, and death of the tubercle bacillus, that it will ba 
possible to cut the ground from beneath the feet of this heredi- 
tary foe of the human race. But you see also, gentlemen, tiia 
immense strides which the theory of the tetiology and the patholc^ 
of tuberculosis has made in these last six years, thanks to Koch'ft 
discovery. The ardour with which the work is carried on, and 
the rigidly scientific character of the methods applied, are tia, 
best guarantee we have for continnous further pi-ogresa. Thlf 
progress practical medicine, in so far as it is interested, will', 
watch with lively sympathy. 
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FoKEitiN bodies which have gained au eutraiice into the human 
organism call forth disturbances and alterations which, tn the 

first place, depend essentially on the locality, that is, the organ 
concerned, or in other words, on the kind of injury ; in tie 
second place, on the nature of the foreign body. As in the 
following we shall especially consider the reaction of the 
organism against these foreign bodies with regard to their 
physical condition, but without reference to the danger of the 
injury itself, we shall have, in a more restricted sense, to dis- 
tinguish between the effects of unclean foreign bodies (as we call, 
for the sake of brevity, those which do not carry with them 
pathogenic germ-s), and of clean foreign bodies acting either 
mechanically or chemically. 

The former, i.e., the unclean foreign bodies, have been considered 
from the oldest times as the deplorable cause of the interest and 
the treatment in every kind of retention of foreign bodies. The 
belief in the danger from foreign bodies is mostly based on the 
experience of the injurious consecjuences of this first -mentioned 
kind. At present, however, both the estimate of the case and its 
treatment begin more and more to agree that these represent 
merely a fraction of the foreign bodies which come under obser- 
vation, although already in former times, ever since AmbroiBe 
FarS, and especially since the time of the great John Hunter, the 
expectant treatment has found observant and thoughtful advocates. 
The reaction of the organism, apart from the traumatic inflam- 
mation, which is eventually due to the specific pathogenic germs, 
as a rule does not lead to healing-in, and will therefore not come 
within the scope of this paper. 

The reaction in the case of clean foreign bodies, so far as they 
act in an essentially chemical or toxic manner, experimental 
pathology has elucidated as regards the effect on the general 
The knowledge of the local alterations, as a rule, 
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concerns the demonBtration of the death of the tiasne brought 
about by certain animal or organic poisons, and the inflammatory 
reaction of the tissues with exndation, infiltration, and subsequent 
formation of callosities, or suppuration. The local treatment of 
rJie rarer kinds of chemical noxious matter, owing to our still 
imperfect experience, leaves much to be desired. In the 
following I shall treat of this group of foreign bodies merely 
in a cursory way, only so far as they act in consequence of their 
prolonged presence. 

Concerning the pathology of foreign bodies simply acting' 
mechanically, as we shall not consider the injury itself, we havB 
especially to occupy ourselves with the alterations produced by 
the specific weight, the form, and the surface of tie body ii 
question, at tJie same time we shall, however, not entirely lca»i 
sight of the eventual resorbability, i.e., its solubility in the fluidai 
of the body- 

The number of instances of healing-in of foreign bodies in tha^ 
organism is an extremely large one, and the reports on the same, 
especially in the earlier decades of this century, played aa 
imiMFtant part in surgical literature. But the older exam[daB' 
have for us lost much of their marvellous character since th». 
conditions of the healing process in wounds haa become better 
understood. 

We know that foreign bodies, with the exception of 
which act chemically, do not possess as such qualities wkich< 
cause suppuration, and we are therefore not astonished if they^ 
do not produce a violent reaction. 

Kehcr has demonstrated as regards the eye that copper aai., 
mercury act as exciters of suppuration. Grairitz especially hi 
recently shown that nitrate of silver, crotou-oil, ammonia, and' 
turpentine produce suppuration in certain Species of animals.^ 
Some ptomains have, according to Schmierleit, similar effects. 
These, of course, may not be instances of progressive suppuration,' 
as no ferment^like substance comes into action. 

Older Obsehvatioss. 
The older observations are of but slight impyrtauce for the 
purpose 1 have in view, because for the most part the anatomico- 
pathological conditions are not entered into, and only the 
previous history, the course, and the treatment have been con- 
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MOTed. I aliall therefore stlect oaiy a few, but in tlieir way 
Instructive exarapleB, 

The foreign body which is mentioned as having been most 
frequently healed over without reaction in evidently the steel 
needle, espscially the sewiiuj-Tteedle. It in certain that in a very 
large number, if not the majority of theae cases, needles healed 
in without cauaiug suppuration. We barely find from the older 
reports anything worth mentioning as to the kind of reaction. 
Breschet speaks of a white mucus around the needles healed-in 
under the skin, and states that the metal had become oxydieed. 
A. D<n-iiii believes that such small inorganic foreign bodies may 
remain in the tissues without giving rise to any kind of sup- 
puration and ifilliont becomhuj cncajmileiL G. T. Wei^e also 
states tliat needles have been foand " almost '' free. Ilo/hje 
accidentally discovered, while dissecting a man, a sewing-ueedle 
In the hemisphere of the cerebrum witJi its point directed back- 
wards, which had been fixed to the dui-a mater by old ckatridal 
biiiuls. Von Berymamiciaoies from T/i.Stwwjt a second similar case. 
There was in the left hemisphere of a woman, seventy-three years 
of age, a needle resting upright on its eye, with the point in the 
left lateral ventricle. There was no defect on the skull above, 
only a minute external depression, and inside, corresponding to 
the lattt!r, an exostosis. Maniie found needles in the meninges 
near the vertex, which had been tlie cause of epileptic fits. The 
needles, according to the supposition of the authors, had been 
pushed through the fontanelles before the period of ossification. 

M. Ilui'perf. accidentally found in thi' heart of an elderly man 
a sewing-needle sticking in the posterior wall of the left ventricle, 
and protruding into it with its free end 5 — G mm. It was of jet- 
black colour, neither mugh nor perfectly smooth, and was, as far 
OS it penetrated the wall of tlie ventricle, covered by a Ihin, 
eagihj cut, hluUh-u-ldte pdlicle ; whilst the extremely delicate 
sheath-liko investment of the protruding portion of the needle 
was identified by the microscope as the pushed-up endocardium. 
This was vjhiii»h-~oiKtiiiie and corered wilh pavem-eni epiiheliitm. 
Sandbwg, who found a needle D cm. long firmly sticking in the 
cardiac muscle, affirms the absence of great reaction after a 
similar injury. The head of the needle lay in the left ventricle, 
the remaining portion perforated the pericardium, the diaphragma, 

i liver, and the wall of the stomach, all which organs were 
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glued to each other. Gerard, six years after \hf iiijurj', found 
the handle of a knitting-needle iii the wall of the left ventricle 
f overed by fibrinous onjaiiisetl growths ; and Neiil a much oxydised 
needle in a cyst of the wall of the left ventricle, In ruminanta 
needles have frequently been discovered in the heart healed in. 

Tlie healirig-iu of hnlh has for a long time been a well-known 
fact. There are reports of the encapsulation of balls in wheals 
and sclerotic osseous tissue, or in cystic cavities. F'lhricivM 
HilAmui long ago stated that a leaden ball might remain for 
many years in the cavities of the body, or under the fleshy part 
of the muscles. He once found a ball, half a year after the 
injur;', healed-in between the roof of the skull and the dura 
mater, " nature having in this place provided a hard mdisUinee 
which lay under the dura mater like a pad or a cushion in order 
to protect it against harm." Von Berijmann discovered a revolver- 
bullet perfectly encapsuled in cmmeclive lisstie in the brain, 
O'o cm. distant from a cerebral abscess. Koch likewise found S 
perfectly encapsuled revolver- bullet in the brain. Malle relates 
that an officer with a gnnshot-wound had attained a very old 
age. The bullet lay in the left hemisphere of the cerebellum*- 
Corfese found, nineteen years and a half after the injury, nnder a 
defect of the squamous port.ion of the temporal bone, a protu- 
berance 3 cm. in length, protruding into the substance of the brain, 
which enclosed fragments of bone, and the ball from which the 
track of the bullet through the right hemisphere measured 1 cm. 
to the fal.Y magna cerebri, to which again a pointed, irregularly 
shaped piece of Ixme was adherent. The walls of the track, into 
which the finger could be introduced, shoiced mider (he microsco} 
iin iinalUre'l cmditUm of the cerebral i>arem>:h]ima. Hvtin 
that a ball had remained fourteen years in the vertebral 
healed-in, where it was very firmly impacted ; and Bre^chd repoi 
a similar case. Also von Bruns speaks of the healing-in of 
in the brain. 

Blarid. Havatan, Baudeas, and Larreij report numerous cases 
healing-in, in closely adherent cicatricial capsules, of Indlel* 
the lumjf, supporting the assertion of Koeni^ that clean foreij 
bodies readily become encapsuled in the lungs, by pouches 
sisting of connective tissue. Nhsel found a bullet in a cavity 
the size of a hen's egg, siKteen years after the injury ; and Gwyi 
likewise found one in a cyst of the lung. Siichoni} discovered 
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llet, bone-«pl inters, a piece of linen, and a small rng of cloth 
in a emooth- walled cavity of the ri^ht lung ten years after the 
injnry. Demme also observed encapsulation <if projectiles in 
the langa. 

The number of instances of healing-in of bullets in the internal 
organs ia altogether very large. GJiihrie, Bafr<iis»e, Thompson, 
and Bilfjuer found bullets lodged in the ijall-hladder and the Iwe^. 
Arnold found a Chassepot bullet in a cavity separated by a cwpavle 
from the surrounding tissue of the liver. Von Benjrruinn and Soain 
found a bullet in the -nvrnuil /iwremchyma of the kidney, merely 
surrounded by a thin cajisiile ofeonneciive twgua, 

Percy and liojer observed that in th« imtsdes of the tonffue, as 
ill general, according to Frmj, lead is readily enclosed in the 
fleshy part of the muscles. In contradiction to Jiaudentt, who 
maiutains that shot easily becomes encapsuled in muscular tissue, 
Deimne holds that this rarely happens, but he frequently observed 
their wandering. 

The healing-ui of bullets in callosities of the heart is well- 
known to sportsmen. Bullets and wood have been found 
completely encapsuled in the heart, of stags and wild boars. 

G. Fischer has collected twelve cases of healed rfiiii^hoi-wound^ 
of the heart in man ; of these there are five in which the shot 
remained lodged in the heart, and in one of these the patient 
sni-vived his injury fifty-two years. Ln.tavr describes a case in 
which a bullet remained six years encapsuled in the right 
ventricle of the heart. Galtuthit discovered, twenty years after 
the injurj-, a bullet encapsuled in the wall of the right ventricle. 
Rtintldll found small shot five in the cavities of the right ventricle 
and auricle of the heart, and Vandelii a bullet fi-ee in the right 
ventricle several years after the injury. 

Both Lmujtiurre and Demme observed healing-in by encap- 
sulation of a bullet iu the K]'leeii. 

Detmne reports thi-ee cases of healing-in of solid shot in the 
i-ancellova lissiie of the head of the thitjh lione mul tifiia. Simoti 
had already previously demonstrated the encapsulation of spher- 
ical projectiles in tlie cancellous tissue of the broad articular 
estremities. Demeiitiew enumerates a great number of instances 
of projectiles healed-in in joints and bones without causing 
suppuration. Several authors mention the fonnation of cnllmts 
and of rt mnmii-e caUus. G. Weif-'' states that projectiles 
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produce in bones a rarefying ostitis, but that tbey eventually 
for the most part fixed by ebumitied tissue, or embedded in larger 
or smaller capsulee or strata of fibrous tissue, Fischer obseired 
(hat sbot which had peiielrated into bone are mostly encloeed hy 
fragments of bone: and on the other hand, it has been stAted 
that bone-splinters had been enclosed within the projectile. 

Arnold found a bullet lodged on the uninjui-ed seventli rib, 
clothed by almost unaltered cellular tissue, with which it wm 
intimately connected, whilst it could be moved aboitt upon Ike rft. 
The »urrouwlmij cellular tmiie was only sli'jhih/ fhif:kened. Weist 
mentions the healing-in of a bullet in the hand ; and ti»i Bergmann 
once found a revolver-ball between the second and third meta- 
carpal bone in tijirm cafniile of comiedive ti»sue, which contained 
besides the ball a few drops of serous Jluid. SxyiUowshj found a 
piece of shell connected with the periost of the rib by a hamA- 
nkii.ped callouK adhegimi. There was also an angular piece of bone 
impacted in the metal. 

Very frequently in prolonged suppuration only partial bealing- 
in into solid hardened osseous tissue takes place, as, e.g., in tho 
case in which KroeiUein extracted a Mini^-ball which had kept 
up suppuration for eleven years. 

Ekmumn found a revolver-ball fi-ee in the knee-joint. 

Fischer diagnosed, in the year 1878, a bullet in an o9 
which lay under the great pectoral muscle from 1866 to 1876 
without causing any reaction, but which afterwards produced 
suppuration. It was covei-ed by culaireous Jeposils, and Fiachtr 
states tliat he constantly found lime on bullets wliich bad produced 
suppuration during many years. 

It mav here be mentioned fhat irnnderiiui oflnillefK has, if nob 
frequently, Still undoubtedly been observed; the tissue baving 
been worn away by the continued pressure of heavy bullets, whidL 
gravitate deeper whilst their track is closed by granulations. I 
have not yet been able to ascertain in many instances the wander- 
ing of small bullets or small shot, which so frequently heal in. 
Von BerfptiJinrt is of opinion that gravitation of bullets does not 
take place as a rule even in soft tissues, viz., the substance of 
the brain, although Flottrenc bad observed it. 

Numerous post-mortem examinations prove that mnooth hnify- 
lilndfji'b&d. without causing suppuration, or any kind ol' symptoms, 
bealed-iu in the cranium, the back, and particularly when 
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impacted in the bone. Monwl found a piece of a sword-blade 
9 cm. ill length soldei-ed by osteophytes, and thereby fixed to 
the inner siirface of the left thoracic wall and the ribs. Gersier 
excised a. knife-blade 8 cm. in length which had remained 
healed-iu during two yeara in tlie fore^ami. If. L'lTTei/ describes 
a preparation in Florence, a stiletto sticking for two yeara in the 
parietal bone and in tbe brain; ti jiKeatlo-meinlTane protected 
tike a sheath the cerebral substance. Cuftlliers extracted the 
blade of a rapier which, perforating the spinal cord, was healed 
in tbe vertebral colunm ; and Jln'jer mentions a piece of wire, the 
presence of which in the thigh had been diagnosed by acupunc- 
ture after two years, and which had been removed by an incision 
'■ thf^er dii'id'nuj Ike ciipsale formed Inj m/qnssated lymjih." 

Other kind of foreign bodies, remaining without reaction in 
the body, may be mentioned as curiosities. A particularly 
remarkable instance from modem reports is the following case 
of Ilnpi^erl: 

At a post-mortem examination of a maniac, aged 42, who in 
previous years had been mentally normal, was found a dnfe-jienfil 
7-3 cm, ill length, very slightly movable, in the cerebral substance 
close beneath the floor of the right descending and posterior 
comu, with its anterior end touching and fixed to the temporal 
Iwne. and with its posterior end embedded in the medullary 
substance of the posterior lobe, aj'/'rvrentb/ witkojit cmmnr/ furihe)- 
•inalfiinieal ekimges, ejtcept the immediate displacement of sub- 
stance and a verij slight jiroliferaiio^i of connective tinmte. 'ilie 
brain In its neighbourhood was not altered, in the closely 
surrounding medullary substance there was neither atrophy nor 
sclerotic thickening, not even any abnormal colouring, there was 
only on the interior surface of the temporal bone a small osteo- 
phyte with remnants of tough white connective tissue to which 
the anterior end of the foreign body had evidently been tixed, 
llitppert supposes that the slate-pencil, no traces of injury of the 
hones having been discovered, had been pushed through one of 
the then still existent fontauelles into tbe skull, and had remained 
there latent for so long a period. 

Wood heals-in with relative rarity. BiUroth extracted a thorn 
I'G cm. in length, which had been lodged for eleven years close 
under the integument of the leg. Dfsir de Fortimet reports a 

cailar coiee, in which a thorn was removed fifteen years after 
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having peiietratt^d into the latissimus dorsi muscle, where it had 
caused the developmeut of a fibroma-like tumour. fi7*/is found 
cotton -thread of 2'3 mm, in diameter healed-in in the soft parti 
of the fbre-ann. If, according to lianhUhfrCs statement, foreign 
bodies which had entered from the outside into the skin, connective 
tiasne, muscle, bone, nerve, and even brain-tissue, the intestines 
ur also the serous cavities, provided they are of insignificant 
smooth surface, and but slightly irritating qnality, cause only an 
inflammation in their environs of so moderate a degree that they 
become encapsuted, and if as he says, small shot particularly 
l^nds it«elf to this, other kind of smooth foreign bodies, such as 
needles and ligatui'e-thread, most of alt g1ass-^l inters, had most 
frequently been found in fwh like cystic cajmdes, in cysts, in 
reference to tike formation of which Gusfen}>atier asserts that tJie 
question here is not of tbe formation of fibrous membrane invested 
with ndoihelinm at the surbce directed towards the foreign body 
Von Dmnreicher found a piece of glass, 2*5 cm. in length and 
3 cm. in width, in th<> n^iun of the ^ine of the left Bcapnla 
fncapsuled in a cavity by a JfUmte M^mAruw. IFeis* likewise 
found a glass-«plint(*r S nn. in length in the humeral regioi 
which had not gixim ris« to infianimaton- symptoms. Hager and 
many otliers diaooran>cl in tl>e lv<ot aud in the hand healed-in 
gfatas-CpliQten wLidi had lodged iherie many years, 

W* Sad in the mom? rwent sai^ncal litenuore a large seriea of' 
bMUii9-*ncffbKignbodi><s.withdetatMn]icro«coptcexaDiiiiations 
m refivNK* to tbf' btJnWtmr of ^Ik, catgnt. wire, ivory-pegs, and 
nails, Ac. sitKV the ititnidncttMi »f the antisepilic treatment. 
Tfao ivqpKtiw al(«-nttioas had been stndiol laoet accurateJy in 
experiawBts on mi l— b . with \hf view ttf sptUing impn 
qwations of gMMlJ wginl [ntbolu^. 

In revKwiaif tb» aucftntl ttl«ntiu« of dv )kI decade on 
sat^Kl. «<» 6mi ittai^fKiom of tfe aiwrte ahmtiona of t 
m d» tmilin^-wi of ft««%« bodiMu «s|H«i>Uy m the •hdm 
cftTJIt'. in IW waWw tM w nw cWMw tnan. ami nt tbe l»B«h 
wgww b iW iMaKagf w tike pftimMtl nnrilv. n bs beea fi 
^ ^^Mtyribtn «»A — '-^^-j ^-iMJh' ii Tp i nMiM ti i miMii 
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^tween tlie individual fibres. Lat*r on the threads were com- 
pletely separated, and at odd places totally unravelled. 

The surroTinding tissues behaved very differently in the aundiy 
experiments: (1) the ligature was encapsaled by newly-formed 
I kick connective tissiie, between the ifireadg there was yoting 
•rrariulation tigfue; (2) the ligature lay free in the abdominal 
cavity after having slipped off from the tied portion, but after- 
wards it became adherent to other parts, that is, by yonng cells 
from the serous membrane growing into it ; (3) it lay within a 
small cystic cavity of the ligatured tissue, 

Maslownki proved experimentally that, compared with man, 
dogs more easily bear metallic ligatures than silk ones, that silk, 
iron, copper, silver, and silkworm-gat ligatures are invariably 
encapsuled by neidij-formed connective tissue (there being at the 
game time a small quantity of pus around the ailk). In dogs 
the eschar at the comu of the uterus is not separated by sup- 
puration, but is encapsuled by newly-formed connective tissue, 
thus uniting it «ith the surrounding (wirts. 

We^Tier found granules of Indian ink which had been injected 
into the abdominal cavity, and of which only part had been 
absorbed, enclosed partly in the endothelial cells of the serous 
membrane, partly in delicate connective tissue. They lay, forming 
isolated coarser black bodies, close to the abdominal wall or the 
peritoneal coat of the liver, on which they were encapsuled by a 
thin layer of serous-like tissue. 

Tillmanns implanted pieces of dead tissue, of liver, kidney. Sec., 
hardened in alcohol, into the abdominal cavity of animals, in 
order to study the process of cicatrisation. He found that the 
interstices of these foreign bodies actually fill up with colourless 
blood-cells, and vascular connective tissue finally forms witluQ 
them. Catgut was absorbed after seventeen days ; silk was 
still unchanged after six weeks, whilst the dead tissue sur- 
i-ounding the silk had long disappeared. Tilbnanns believes 
that catgut, and very llkelv later on the silk also, is destroyed 
by the intrusion of wandering cells, and is replaced by connective 
tissue, in a similar way as in the case of the ligatured ovarian 
pedicle ; this view, however, does not agree with the afore-men- 
tioned experiments of WaUleyer. 

HaUwachg found in dogs, around silk healed-in for eight months 

the peritoneal cavity, in close contact with the foreign body a 
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very vascular connective tissue, mucli resembling graiinlation 
tissue, rich in cells, but jKior in fibres. Beyond this thin layer 
there was firm fibrous tissue. He observed lietween the fibrillffi 
of a single silk thread small cells embedded in a tnuispareut 
BubstAHce. Around a sponge encapsuled for eight months in 
abdominal cavity there was likewise an interior, more injected, 
and an external firm whitish-yellow layer. Here and there the 
tiBsue around the sponge undergoing absorption, resembled 
organised exudative masses or coagulated fibrine; some particles 
of the sponge were entirely surrounded by, and interwoven with, 
vascular granulation tissue. In another experiment catgut hod 
bealed-in m a dog six months after the operation ; there was at 
tlie places concerned young granulation tissue enclosed in tissue 
composed of irregular fibrous cells — that was the site of the 
catgut. In a fifth case an elastic ligature had healed-in ; iu this ' 
dog five months after the operation, it was found enclosed in 
tissue resembling that of the above-described case^ with thi& 
diirer»?nce, however, that numerous crj-stals and yellow particles, 
similar to tliose on the ruugh surface of the ligature itself, could 
bp rectignised within it- IMtimchf draws the conclusion that 
catgut is absorbed and replaced by well vascularised fibrous 
tissue after six months ; that sponges are broken up, silk is 
encapsuled and nnravelird, and elastic ligatures are likewise 
enca[isuli.Hl ; that the bulk of the^^ objects has decreased i 
oonswinence of oompression by the living tissue. If an organio 
substance be eiioKise«l. intkuuniation s^ls iu. and with an increased 
th>«r of fluid. luxariant gnuiulatkvi and new formation of vascular 
ttssoe lake plac^ until all tho iuleTstices at« filled op. In tlwi 
iBvet minute intiersltces this ts hroaf^t about by the tiasufr-Aiad 
cwttaining cells. No snppiumticia follows; ibe foniga body i 
brokeu up latu luoet «Jeltc«t«> paittcles (as demonstiitlcd (or sQK'' 
bjr i.u<«r). Un«» mv <*rrwtl away by tike Sow of Uoul or flnida, 
or fanr thp wandmnft c^'ta, and tW neatrk-ial icssae rvsaltin^ from 
it protdbly dunpfKWrs at hat. 

HmmJM p r. wWt inUvducwl «NMMiMM fre^ sometimes dead 
tiss«» uito tW idMiiMuua) ravjiv. otewnwd ikax dead tissue ia 
WMdvwd wtlkwi |Ihv» to Ruar ^ijr ^ • cafsnlp from which oelts 
iMlMgi«l«>iKt(>tk»lt««*(:«ti»Me; W frw)WM*^ fowid giuit-celUj 
Krtwfw ihw CHfMk MMt th» fivw^pako^y^Af which be s^ip 
igww&nt «Mh l«w^ M iH » K thai Mwiy act w alMwbMt otgmti 
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(The implanted fresh tisane continaes t» live in the abdominal 
cavity after having undergone a looee connection with the 
abdominal organs. Sometimes a purulent dissolving process 
takes place in tie centre.) 

Von BemboifsH found that foreign bodies, asu ligaturea, dead 
tisene. eschars, certainly produce adhesions, whilst jodoforni, 
blood-co(^ula, and instating antiseptic fluids do not. Foreign 
bodies simply placed into the abdominal cavity always become 
encapsuied in the mejsenteric folds or in the omentum. Jodoform- 
ganze stitched to the abdominal serous membrane of the right 
hypogastric region, was after eight days glued to, encapsuled. and 
adherent to the thickened border of the liver. Jodofonn-gauze, 
sewn from the inside of the internal orilice of the inguinal canal, 
was healed-in after two weeks between the parietal peritoneum 
and the omentum, which had assumed the thickness of 3 mm.; 
the abdominal wall at the site of the gauze had thickened to 
5 mm. Catgut ligatures and portions of ligatured tissue are as 
a rule encapsuled after fen days. Eschars give rise to adhesions 
with the omentum and the intestines, but not with the liver ; 
they seem, according to von Dmniiou-nkin view, to be less irritating 
than the afore-mentioned jodoform-gauze, as has been ascertained 
after eight days, and also after two months. Solutions of sub- 
limate or carbolic acid, turpentine, and oil of marjoram fOleum 
Origani cretici, German pharmacoptsia) caused no adhesions. 
Celloidin favours this, but these adhesions seem to break up 
again after some time. Whilst in dogs the srjldering of eschars 
to the abdominal wall persisted after several months after the 
carbonised portion of these had long lieen absoi-ljed, the celloidin 
had completely loosened and only the serous membrane still 
remained much thickened and covered with connective tissue- 
like layers. 

titem demonstrated that vaseline, mutton-fat. paraSin, olive- 
oil, and collodiiim prevent the formation of adhesions of the 
peritoneum, and are in no manner encapsuled. 

Cotinciiwin, Srheuerlen, and others, introduced under the skin 
or nnder the superficial fascia? glass phials, glass tubes, and 
similar foreign bodies containing chemically irritating sub- 
stances. They state that these foreign bodies lay in a cystic 
space, but that at the same time bands of connective tissue 
through their Inmina. 
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Maircha/ntl experimentaUy inveBtigated the moat minTite his- 
tol<^ical alteratioiiB. He demonstrated the development of giant- 
cells, viz., of genuine formations analogous to the giant-C*llB of 
tubercle, after introducing ailk ligatures or hair, a discovery 
affirmed by many observers, who found also in man alter many 
years, at a greater or lesser distance froui the silk ligatures, 
isolated giant-celts. Marelia-nd made the interesting observation. 
that the formaiioih of i/iant-ceilg ie interfered wUky and prevented 
hy, the jodoff'im, which adheres to the silk. As soon, however, be 
the jodoform has been absorbed, the development of giant><ella 
commences. Iji the healing-iii of sponges, the giant-cells jirH 
form at the jtriph^ry coincidently witb the development of fibro- 
blasts and connective tissue. 

As regards the structure of the capsule around foreign bodies 
formed by connective tissue in the peritoneal cavity, as well aa 
in the subcutaneous cellular tissue, it has been stated that its 
external layers consist of concentrically arranged fibrous con- 
nective tissue, poor in cells, whilst the innermost, more vas- 
cnlarised layer, which is also very rich in cells, gradually loses 
its fibrillar structure and assumes an endothelial character. 

Dementieir introduced iron into the cavity of the knee-joint 
of a dog; after three mouths it lay surrounded by coagulated 
fibrine still free in the otherwise healthy joint. Around nickel- 
plated niuls which had been driven from the caWty of the kne»- 
joint into the thigh-bone, tbe cartilage cells were found perfectly 
unaltered, but in the epiphysis tlir-n* u-a* red marrow devoid of fat, 
consisting of spherical cells and numerous osteoblasts in the place 
of the yellow marrow. He also stai^-s that the osseous tissue in 
the intermediate neighbourhood of the nails was more densely 
hardened. The same alterations were observed around a small 
shot healed-in in the medullar}- ca^^t^^ (ITie obsen-ation conoern-' 
ing the formation of osseous substance in the marrow is contradic- 
tory to J'.iwhw. who experimented, as is stated, on older animals.) 
Witlilmitivj investigated the lissue alterations around parasites 
in the Cypriueip, and found raucous tissue around the bomog«>neou8 
inner membrane. 



It appears ftxMU the abon-i obemiU^ons with rvgard to the 
diflferent fitreigu bodiwa. if ihey remain long enough lodgwl in the 
body to speak of their he«lin)^in. 1st, that ibey produce no 
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pere&pHlile reaetmi, as, e.g., the sewing-needle, for which there i« 
no histological evidence (this has been ascertained for steel in 
cartilages by Demenliew. and for jodoform-powder in the cavities of 
the boAy by Marchand); or 2iid, that they are encapsuled. The latter 
is brought about in that manner, viz., that the newly-formed con- 
nective tisaueencompasaes the foreign body, or that a larger amount 
of serous Hnid is found between the capsule formed of connective 
tisauo and the foreign body, in which case we have to speak either 
of (Ae heiilimj-in in a more in- less masgi/ dcatrice, or ofcystfortnoiimi. 

It is remarkable that at one side the nature of tJje hea!ing-in 
of similar foreign bodies in different animals experimented on, as 
well aa in the same individual in different organs, may differ ; 
but that also, on the other hand, certain foreign bodies are found 
with special frequency in cysts, others again in wheals, which not 
only lead to the conclusion that the varieties of tho injured 
organisms and organs decide the question, but also that the 
physical, or aa far as the foreign bodies are somewhat soluble, 

well as the chemical properties may be of decisive importance. 

It must here be pointed out, that verj' probably a third cause 

be of importance for the manner of healing-in, aa the 

under different mechanical conditions also differently 

:s against the iiTitatiou fram one and the same external injury. 

Wliilst stiff Ijandages. which are equally applied in a larger 
extent to the surface of the body, even if they tit verj' tightly, 
call forth no infiamraatory reaction of the skin, the latter will 
very soon i-eact against the never so slight unequal pressure of a 
hard foreign body. The effect of that will be materially assisted if 
the part of the body in question is moved, and thereby at one side 
the eroding effect of the foreign body, and on the otlier hand the 
increased hydrodynamic factors in the body tissues act injuriously. 
The pressure on the skin is particularly dangerous in portions of 
the body in which a thin layer of soft parts immediately lies on 
the skeleton, as in this case even the slightest effect of pressure 
can barely lie counteracted by the elasticity of the thin layers of 
aofl'. tissue, as from daily experience every coachman knows. 
Under the stated conditions, aa is well known, either erosions or 
necrosis of the tissue, or formation of wheals, takes place, or that 
peculiar reaction of the organism consisting in the development 
of a cystic tumour in the depth between the soft and the hard 

■prs, which we know by the name of bursa mucosa ("hygroma). 
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These apparently digressive statements may indicate the stand- 
point from which the effect of the foreign bodies remaining inside 
the >jody ought to be considered and estimated. 

A light, chemically indifferent, small foreign body introduced 
into a perfectly quiet tissue calls forth no reaction perceptible to 
the naked eye, as is shown by the behaviour of fine superficial 
sutures. With the increased size, hardness, and weight of the 
foreign body, and with the increase of movements, and the 
fluctuation of pressure of the encompassing living tissue, trau- 
matic inflammation and erosion around the foreign body ia 
gradually brought about, exactly as occurs after external injuriea 
on the surface of the body. As sucondary formation of wheals 
and loss of substance may result on the skin, so we have to 
expect exactly opposite alterations in the interior of the organism; 
provided that no kind of tissue alteration takes place, as has beea 
asserted by some authors about needles, and in rare instances also 
for other foreign bodies, especially as regards the connective tiasue, 
the epidermis, and even tlie brain and the cartilages. 

Personal Observatioks. 

Hlstoloijical Mrcsti'jatioTis oii, the e)iaipsitliilion offorel-jn IwHes. 

The older statements on the alterations of the different tisBues^ 
on the development of wheals and cysts, on the formation of 
giant-cells, and the origin of the endothelium in cysts, may be 
completed by my own observationw and investigations. 

The following up of the observations of the healing-in of 
foreign bodies was su^ested by a case in the clinical ambalanoe- 
of Prof. Billroth, at Vienna, four years ago. A lad presented 
himself with a thin-walled cystic tumour, of alxiut the size of 
pigeon's egg. in the bend of the elbow ; the skin over it wag 
supple and movable. An injuiy was inflicted by a piece of a 
bi-oken window-pane several months previouslv. The small 
wound had soon healed by first intention, the tumour gradnaUjr 
foniied, and only caused unimportant inconvenience by its i 
The smooth-walled cyst was emptied of its clear sei-ous contents 
l)y an incision, and a perfectly loose, evidently movable, sharply- 
pointed glass-splinter was extracted. 

This observation was followed by a series of similar cases, of- 
which only those in which glass lodged for many months in ti»' 
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ly shall hf reported more fully, and stipple men tary to those 
an account of the description of histological and other details. 
Besides the above-mentioned case, the tbllowing may ho of 
interest : — 

(2) A boy aged thirteen years {;VjnbuIancecaae-book No. 1844 
of Prof. Billroth's clinic for the year ISSH) had for eight months 
healed in the Bubcutaiieoua cellular tissue of the head a triangular 
glasft-spl inter, about 1 cm. long and Ov cm. broad at the base, 
which waa surrounded by a very minute rpiriutity of serum, iti a 
capsule of delicate couuective tissue. 

(3) A tiler, K. G., twenty-six years of age, presented himself in 
May, 1 889, stating that five months previously he had received from 
a blow with a beer-glass against the fingers of the right hand a 
smalt wound on the dorsal side of the first metacarpo-phalangeal 
articulation of the first finger, which had soon healed up. Four 
weeks ago, for tie first time he felt inconvenience, and a sensation 
of pricking accompanied by a resistent infiltration of the skin at 
the injured place set in, pressure called forth intense stabbing 
pain. An incision having been made through the firm infiltration, 
a piece of glass, sharply pointed at one end, al>out 7 mm. long 
and i mm. broad, surrounded by a most minute quantity of 

fluid, wns removed. 

(4) A girl. 10 years of age (Amb. C. B. No. 1604., for 1889), 
weeks c^ against a window pane, a splinter of which 

remained under the frontal integument. It healed np without 
reaction; later on the cicatrice opened, and a splinter became 
visible, but soon disappeared again. At present it sticks out from 
a small opening in the skin. Dilatation of the hole by iticision ; 
extraction of the splinter, which was lodged in a cavHi/ vwUtened 
by teriim ; no pus. 

(o) A man of the fire-brigade, aged thirty-three fAmb. C. B. 
No. 1983, f. lt!89), some luunlhs ago, whilst entering through a 
window, had a glass- splinter ihrust into the lefi knee immediately 
above the patella. Ointments were applied, and the wound 
healed without pain, but there remained at the place an induration. 
Two months ago pricking pain waa brought about by bending 
the leg. or by kneeling. A longish nodosity obliquely above the 
patella was extirpated, inside which a glass-splinter 16 mm. in 
length was found in a mmll ei/fttc q^aee. Tlie ci-iisiile coTuUtinf/ 
tifconnertlre fUntie having be?n excised in tuto, was divided, its 
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Iiiner surface treated with a solution of 5 per 1,000 of nitrate of 
silver, washed with a solution of 7 per cent, of common kitcbea 
salt, and hardened in alcohol, after which sections of the interior 
wall were made. The microscopical examination of the horizontal 
and diagonal sections, stained with picro-cannine, showed the 
external layers of the cyst-wall, consisting of lihrous connectire 
tissue, blending towards the inner surface into a more vascnlar 
tissue, poorer in fibres but richer in cells. The cells of the con- 
nective tissue increased in size and roundness, so that at the inner 
surface eventually they reached a diameter of 30 millimetres, but 
in general they were of different sizes ; tiey varied fi-om spherical to 
pear^sbapes, and possessed larger elliptical nuclei, some of them 
even 2—3. They were arranged in endothelial manner, and lay 
so closely together that no interstitial fibrous tissue between 
them conld be seen. The staining by the silver process, although 
somewhat diffused, stil! rendered recognisible distinct cell-bordera, 
It appears from the vertical section as if the most superficial cells, 
i.e.. those situated towards the free surface, did not possess any 
margin, so that tlie body of the cell seemed directly ta pass 
over into a substance dotted with silver granules. Close under 
the endothelioid laver there was a very vascular stratum. (Si 
Tah.I.,jif,. 1.) 

(6) A young man, A. 0. (Amb. C. B, No. 2699. f. 1889), fell 
four weeks previously into a shop window. The wound at tie 
right wrist-joint, situated towards the dorsal side of the epipfayais 
of the radius, and which bled profusely, was painless, but lat«r 
on, he stated, it suppurated slightly. He feels in the centre of 
it a circumscribed hardness. When he presented himself, the 
wound was covered with a crust of blood, and 1 cm. above it, the 
point of a foreign body lodged under the skin could be felt, 
incision revealed a glass- splinter 2 cm. in length, lying under 
the superficial fascia in a cystic space, which communicated with 
the sheath of the tendon of the e.-rtemal radial muscle. The 
somewhat closely fittijig aijisfile of c<mnerfire linsiie contained a 
small quantity of pure serous fluid. No ti-ace of ])us, no coin 
munication, altogether no connection with the small suppurating 
external wound. The capsule of connective tissue was hardened 
first in sublimed picric acid, and then in alcohol. The vertical 
sections, stained with hicmatoxyline or lithion carmine, showed 
in the external layers fibrous connective tissue; the cells, 
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mcreasiiig in size towards the interior, assumed a Bptencal 
or polygonal shape, became lai^r, and so nauieroua that at 
some places no distinct fibrous tissue between was any longer 
visible. Very rich vascularisation of the endothelioid layer 
continued close to the inner surface. At the sharply defined 
inner border, here and there flattened cells, and regular though 
extremely delicate bands of fibres. (See 'I'lih. I., fig. b.) 

(7) A iad, seventeen years old (Ambidance, May, 1889), two 
months ago run his hand through a window-pane, inflicting a 
small wound, which bled profusely, but healed up in eight days. 
Swelling followed, impeding the movability of the fingers, but 
soon commenced to mend again, so that the patient was able 
to do any kind of work (chopping wood, cleanmg boots, &c.) 
Later ou the swelling returned. Afler an incision throngh the 
thickened callous skin on the palmar side of the hand, a glass 
splinter 2-J cm. long became visible, which stood almost upright 
on the surface. No fluid escaped from the incision, only the 
membranaceous investment of the splinter was seen ; the latter at 
one side appeared dull, as if ground. 

(8) Sieel needles. It is to be mentioned, as regards excised 
needles which had been healed-in for a longer period, that these 
lay in a small canal of connective tissue, with walls of diflereiit 
tMckness, containing serum, or directly in a small callosity 
without any considerable exudation of fluid. A needle which 
lodged for six months in the cutis of the thumb was tightly 
enclosed by a firm, but at the same time delicate capsule of 
connective tissue. Ajiotber needle sticking in the thumb was 
enclosed by a cystic capsule. I extirpated from the palmar side 
of the hand, near the wrist, a firm capsule of connective tissue, 
containing a needle liealed~in for several months, and a small 
(juontity of serum. The microscopical examination of its walls 
hardened in sublimed picric acid, and afterwards in alcohol, 
showed in the external layers concentric bands of connectivi- 
tissue, with a great amount of pigment, and in the inner vascular 
layer large cells with a distinct nucleus undei^ing division, 
embedded in the meshes of the scarce, irregularly arranged 
connective tissue. The innermost border consisted in some 
places of endothelioid connective tissue corpuscles, or of a delicate 
fibrous layer. (SeeTai). II.,fi'js.2a7ul3.) Respecting the above- 
mentioned abundant brownish-red pigmentation in ^e external 
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fibrous layers, I have to add that these gave an intense v 
reaction (with yellow pnissiate of potash and hydrMhloric acid), 
as was not the case with an old hfematonia, which was examined 
for tJie purpose of control. It remained, therefore, doubtful whence 
the iron was obtained, whether it may not have been deposited 
from the foreign body. 

A piece of a needle a few millimetres long was found i 
callous cicatrice at the ulnar border of the metacarpus of an 
hysterical woman.* 

An irregular iron splinter in the phalanx of an artisan was 
likewise healed-in, in a hard callous nodule. Here it may be 
remarked that iri?ji is always found oxydised, even after remaining 
only a short, time in the body. 

In a child, tweke months of age (Amb. C. B. No. 3183, f. 
1889), was found a fragment of a needle, 2'1 cm. long, sticking 
vertically in thii abdomen, above the umbilicus. Its end could 
just be felt through the abdominal wall. During the incision 
througii the skin and muscles, the needle showed movementa 
corresponding to the respiration. It was easily extracted from 
the depth of the abdomen by a moderate traction. It was re- 
inarkablo tliat the portion of the needle sticking in the abdomiuat 
wall was much more oxydised than that which undoubtedly had' 
entci-ed the peritoneal cavity. The needle had licen embeddedi 
only twenty-four hours. It was observed in rabbits, seven to 
eight hours after iron needles had been stuck into and througlk 
the abdominal wail, that the degree of nxydation of the needles ia' 
very different, according to whether the needle stuck in thft 
abdominal wall, in the abdominal cavity, or in one of the abc 
minnl organs. Especially remarkable is the minute degree of 
oxydation of tho portion of the needle which lay free betwec 
the coils of the fat small intestine, whilst the pcu+ion situate^ 
within the layers of the abdominal wall shows a very strong 
osydation. This observation is not without significance iuforeiu 

* This OKiia w&B ot KUDC proctiokl inUiVBt. ili it vu |>erfei:tl7 impoiiiibl* 
to fml tho farci^ boily. Hera tho hbb ut the BHtatic needle, after pcoviou duc* 
Dotimtion of tlio fragmeiit. iirovGil effluiHot. a proceeding wMcli I lekraed kt 
Prof. Kochor'i diujo at Bern, luid whiHi hml klrendy been practiicd in England. 
Tbo aoedla bod ftlroitdy bean >ourDho<I after, bnt hud not been detected bjHTaral 
Rmvean*. tiuided bjr the natAtic iicoiile, 1 anvoeeded in disootcrin; it withoat ■ 
lonfTVr tlptotation. (Stt .4. Smer : On ika dtlrnlion </ nttdltd and alhtr 
U impatitd <« lA< \Mman lodg. U Knntkaw^ Strand, London, 187SJ 
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medicine, especially if ihe chemical condition is constant in the 
individual regions of the body or organs. 

(9) The following case of healing-in (if a piece of Uati is 
interesting on account of its anatomico-pathological condition. 

(Prof. BiUroth'x Hinw, cr.ite-l.ook No. 379. / 1889), V. H., a 
cabinet-maker's workman, twenty-one yeara of age, from Moravia, 
descended from a healthy family, received seven years ago a gun- 
shot injury from a pistol made oat of a key, in the first inter- 
metacarpal space. The barrel of the key, after the removal of 
the handle, was closed up at one end vritb lead, and a touch-hole 
had been tiled into it above the leaden plug ; the tube was filled 
with gunpowder, and closed with a piece of fresh clay, 'llie 
patient whilst holding this improvised pistol with tJie left hand, 
igniled the touch-hole with the right hand. The explosion pro- 
duced a wound near the ulnar side of the base of the left thumb, 
which bled but very little, and healed under a dressing with arnica 
and onions (a popular remedy) in three weeks. Later on the 
patient noticed iu the small cicatrice a hard knob, which only 
caused pain when knocked against. This knob gradually grew 
within the last ten months into a tumour, in which the patient feels 
when rapidly moving the hand a puKhing sensation. ITaere was at 
the palmar side of this powerful artisan's hand, between the thumb 
and the index linger, a slightly movable, fluctuating tumour of 
the size of a hen's egg, the pale skin over it was thickened and 
stretched. Wljen shaking the hand a niwiblind soimd was beard, 
and the hdllotemeid ofaforeif/H liotly distinctly felt. The adduction 
of the thumb was prevented by the size of the tumour, (See 
Tah. in.Jnj. 6.) 

On the 8th of July, 1889, under anffisthesia and Esmarch'a 
bloodless metbod, at the palmar side, a longituduial incision was 
mode across the tumonr, by which Ihe bluish-white walls of 
connective tissue of a pear-shaped cyst, situated in the subcu- 
taneoDs cellular tissue, was exposed. The skin was somewhat 
more closely connected with the cyst-wall, only at the part of 
the small cicatrice at the base of the first phalanx of the thumb, 
but could be easily and rapidly dissected from this adhesion. 
The central pointed portion of the cyst was crossed by the fibres 
of the adductor muscle of the thumb, which for the purpose of 
the removal of the cyst had to be drawn towards the radius. 
The whole cyst with its continuation, which reached into the 
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carpus, was peeled out without openiug the sheath of the tendou 
or the articulation. Drainage and union by sutures of the 
wound. The patii.'nt. was discharged cured on July 16th. The 
extirpated tumour was distinctly pear-shaped; an hour-glass- 
like constriction, which esiated whilst the tumour remained ii 
site, disappeared after dividing a few muscular fasciculi. (See 
J>9- 7.) 

On opening the cyst an amber-yellow serous fluid, whitish- 
yellow grumons masses, and a piece of metal escaped. The firm 
interior wall of the cyst was of yellowish-white colour, uneven. 
ft-ith. at some places, trabecular or wrinkled prominences, of 
nodular surface, whilst the other places were perfectly smooth. 

The chemical examiiialion of the amber-yellow fluid proved ita 
richness in albumen and mucin. There were, moreover, traces of 
dissolved lead (Dr. Smitd). bat there was no sugar. The irticra- 
Mco^ffli ftBammii(ioi of the soft grumous substance showed detritua 
of disintegrated granular cella, and red and white blood-corpuaclea. 
The latter may have found admission iu the opening of the cyst, 
as some blood oozed from the incision of its walls. ITie foreign 
hodji lodged in the cavity was of cylindrical shape, 21 mm. long, 
it mm. in diameter, and consisted principally of lead. The 
almost perfect smoothness of its surface was only interrupted 
by shallow furrows and pits ; it was of grey, at some places of 
pale brown colour, and nowhere encrusted. (^Seejig. 8.) 

The cyst^wflll, with the view of histological esamination, waa. 
treated, one portion with a solution of O'S per cent, of nitrate of 
silver (a few minutes after with a solution of O^? per cent, of- 
common salt) ; another with a solution of O'O per cent, of hyper- 
osmic acid (and hardened alter that in alcohol) ; and another 
portion was directly preserved in Mueller's fluid. Sections made 
in diiferent directions and stained with haamatopbylin or lithioa 
carmine, showed that the cijst wall consisted in the greater part 
of concentrically arranged coamdivi tismie, poor in blood-vessels 
and cells; only the innermost layers were richer in cells; 
jiiiroits tissve loses, when approaching the surface, its regular 
concentrical arrangement, and at some places apj^-ars to radiate^ 
but in a very irregular manner. Finally, the fibrillar structure 
disappears, so that in the innermost strata, around the cellular 
nuclei, only an indistuict mass, no longer of a defijiod structure, 
oan be perceived, an interstitial tisEue between the irregular 



SALZER OS THE HEALIXG-IX OF FO]tEIf;>- BODIES. 129 

cells. These eelln possess a distinct nucleuB, whilst the outline of 
the cell is not always clearly visible. Between this innermost. 
layer and the afwre-mentioned vascular structure there ie at some 
places a lavL'r of varj-ing thickness of closely packed eiidothelioid 
cells, the ceraentiiig intercellular substance (" Kitts-idigtanx") 
of which is rendered distinct on staining by the silver process, 
whilst the nuclei at the surface are here and there in the act of 
division. (See^/l'js. 9 mid 10.) 

There was no trace of lime- deposits on the piece of lead. I 
had no opportunity of observing deposits of lime on healed-in 
foreign bodies, but I once found a considerable quantity around 
a steel needle, lodged in an abscess in the right iliac fossa, which 
evidently had perforated from the c«cum. FUch^ states that 
incmstation of lime on ballets only takes place in coses of long 
persistent suppuration. 

Another foreign body which I have seen encapsuled in a cystic 
apace was a long steel nail, which was left in a resect ion- woand, 
and which was extirpated by Mr. MitcEieen. Steel nails which 
had been fastened into bones are frequently so firmly impacted 
in tlie bono after five to six weeks, that their extraction may be 
attended with considerable difficulty. 

These observations on human preparations were completed by 
the investigation of animal preparations. The experiments 
referring to them were instituted with the view of studying 
more exactly the tissue alterations around some kinds of foreign 
bodies, especially of glass, and of testing their fitness for thera- 
peutical purposes. 

I shall give in the following some observations as examples : — 

(1) Ghms gpliiiters introduced into the cellular tissue of the 
neck, the back, or under the fascia of the gluteal region o" 
rabbits, healed-in by first intention. Two mouths after the 
operation the following was found : the sharply-edged splinters 
lay in the aforesaid parts of the body, in cysts containing very 
little fluid, the walls of which consisttfd of a white thin capsule of 
connecti^'e tissue, with an imier surface, resembling and shining 
like a serous membrane. After hardening in alcohol, vertical 
and horizontal sections were made through the capsule ; in the 
vertical sections were seen distinctly concentric layers of con- 
nective tissue, near the inner surface numerous round cells, but 
J no endothelial arrangement of those cells. It was remarkable of 
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the most superficial layers of the horizontal sections that tha 
fibrillatioa became less distinct, and that there were relatively 
large, mostly fusiform cells and an extraordinary abundant, very 
delicate vascolarisatiou. 

(2) Three sharply-edged glass splinters implanted in the left' 
gluteal region, under the abdominal integument, and in the right 
axilla of a dog, lay after twelve days in a cystic capsule of 
connective tissue, containing serous fluid rich in albumen. 
After being hardened in alcohol, the innermost layer presented 
numerous large-celled formations of endothelioid character, and 
numerous vessels which with manifold ramifications reached tha 
surface, so that the vessels sometimes seemed to lie free. At 
many places there were red blood-corpuscles between the endo-' 
thelioid cells. 

(3) A glass splinter healed-in between the abdominal mnaclMi 
of a rabbit, was enclosed after two months by a thin-walled 
capsule of connective tissue, containing serum, the inner enrboe* 
of which was smooth and shinuig. 

(i) A glass splinter in the abdominal cavity of a rabbit, after, 
nine days was enveloped in, and fixed to the omentum. 

(5) -'1 cylindrical solid-piece of glass with rounded edges had beeU' 
placed in the interstice, between the fractured ends of the lefti 
thigh-bone of a dog (from which a piece had been resected witbj 
a chaiu-saw). Sutures in st^^s ; jodoform -gauze ; plaster <rfi 
Paris bandage. After six weeks pseudo-arthrosis in a high: 
degree, considerable shortening of the limb, cystic spaces around 
the cicatrised displaced ends of the bones, which protruded into 
these about 1 cm. The glass cylinder lodged in a recess of this 
space, above the peripheric fragment. A portion of the wall 
hardened, first in sublimed picric acid, and afterwards in alcohol,' 
presented under the microscope thin layers of fibrillated connectiTfl 
tissue, with numerous connective tissue corpuscles, unequally 
distributed, most abundant only in certain places, e.g., esp^^ly 
in the recess around the foreign body on the inner aorfiicd, 
without, howe^-er. possessing n decidedly endothelioid diaracter. 
Ir was A'markable that the fibrillation of the interstitial 
between the nuclei disappeared at the surface, so tliat here m 
distinct structure could be seen. The microscopical examination 
of tiic superficial cicatrix of ilie bone only showed fibrous tissue.< 

(Oj A glass splinter was placed bctwwn the fractured ends 
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tie Iiumerus of a dog. After two months, likewise, pseudo- 
arthroeis liatl formed, but only witli very little suppuration. 

(7) A rounded glass cylinder was placed between the fragments 
of the leg of another dog. The wound healed by firet intention 
in a dreasing of soluble glasa. Pseudo-artbrosia after five months. 

(8) A thin-walled glasa shell was inserted between the frac- 
tured ends of the bone of the foro-arm of a rabbit. Plaster of 
Paris bandage. The fracture was united after two months. At 
the post-mortem examination, five months after the operation, 
the numerous delicate splinters of the broken glasa shall were 
found embedded in the abundant callus of the bone, 

(9) ExperimBnt on ti rahhif. Glaes-irool was plugged into the 
knee-joint, in place of the resected left external articular condyle 
of the femur. The muscles and the skin were united by sutures. 
C<mditiiinfour weeJcs afler the operation : The knee-joint externally, 
and in its movability, unaltered. After the removal of the skin, 
no signs of a preceding injnry in the deeper soft parts, A 
vertical section through the knee below the semi-lunar cartilages 
brought the latter into view, which, like the tibial articular 
surface, were pale and moistened with serum, but there vras no 
abnormal effusion, or dropsy of the joint. After the removal of 
the serai-lunar cartilages, the pale, smooth surface of the internal 
articular condyle was (bund unaltered ; in the place of the ex- 
ternal condyle there was a mass resembling masticated white 
bread, approaching in shape that of the external condyle, by 
having its surface rounded. The patella with its tendon glides 
in a shallow groove of this mass, between both condyles. The 
line of demarcation of the bone, towards this foreign mass being 
more vascular than the remaining portion of the bone-surface is 
visible as a narrow red line. Nowhere estravaaat^d blood or 
pus, only articular moisture, 

The microscopical examination : (1) Between the fibres of a 
small portion of the glass-wool, taken from the superficial layer 
and stained with hEematoxylin, only detritus, but no stained 
cells were visible. (2) In the prepared section of the knee-joint, 
decalcined in a J ]ier cent, solution of chromic acid, especially at 
the border-zone of the defect of the bone, rich vascularisation 
between the glaaa-fibres and the endothelioid cells with a glassy 
intercellular substance. The osseous structure rarefie 3. Nowhere 
r containing fat. 
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(10) Qlass-imol was placed between tlie adductor muscles of « 
the tbigliofarabbit; sutures in stages. Six weeks after complete • 
healing-in had taken place, so that the incisions in the several ' 
layers of the soft part« could no longer be perceived. The wool 
was intimately attached to the muscles, no trace of cystic spaces, 
altogether no serum. The centre of the foreign body (glass- 
wool), which was also perfectly dry. was at the same time of 
brownish-black colonr, and on superficial examination apparently 
not grown through by connective tissue. Hardened in a i per 
cent, solution of chromic acid, in the sections, the ntnscular ' 
fibres entering between the glass-threads show no transverse J 
b.inds, bat longitudinal fibrillation. More distant from tha I 
muscles there was connective tissue between the glass-fibrea, I 
roundish cells of endothelial character, here and there at tha J 
same time very numerous vessels in an indistinct clear inter- t 
stitial substance. On the glass-fibres, as well as on the cella,'J 
frequently amorphous pigment. The centre of the glas3-wo(dJ 
contained only detritus and pigment. (.See Tab. IT., fig. 4.) 

(11) Glass-woo! placed in the defect of the cancellated portion! 
of a vertebra of a dog. was found intimately adherent after ei^fr J 
days, and permeated by wandering cells. In the raicroBCopic«l 4 
section, after hardening in chromic acid, besides the wandering 
c.'lls, the fibrillation of the coagulated fibrine could also be easily 
recognised. The marrow in the neighbourhood of the injury of 
the bone contained no fat-cells, whilst these were distinctly ■ 
present at some greater distance. 

(12) Giass-wool placed in the abdominal cavity of rabbite n 
found intimately adherent, mostly to the intestines and the abt 
domina! wound. 

(13) Lenden jirojectilcs, and especially conical bullets with i 
circular groove at the blunt end, were in several mstance 
placed in the subcutaneous cellular tissue of rabbits. In the] 
region of the adductor muscles, and in the groin, they i 
found after four weeks in a cystic space with moderately final 
walls, the inner surface of which presented a velvet-like ^oSb.! 
Under the microscope, enlarged connective tissue corpuaclatl 
were visible in the innermost layers, of which again the innermost' 
boundary was undergoing molecular disintegration. A bullet 
healed-in under the skin of the back, showing numerous cracks 
and roughnesses, appeared on superficial examination affer five 
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weeks aa freely movable atid as easily displaced as was the 
case with the afore-raeiitioned bullets ; on careful preparation, 
however, it was found that the bullet did not lodge in a cystic 
space, bat was invested by a delicate fine layer of connective 
tiasae, it was grown into the loose subcutaneous fibrous tissue, 
and was movable with this. 

(14) A cyliiidrical piece of tvoal about 1 cm. long and a few 
niillimetrea thick, remained one year and a half healed-in nnder 
tlie dorsal akin of a rabbit. There liaving Ireen no trace of 
inflammation, this foreign body only lay in an extremely thin, but 
distinctly circumscribed white capsule of connective tissue. This 
was not in immediate contact with the smooth surface of the 
wood, as there was some serum in the cyst ; the two oneven 
vertical sections of the wood, however, were so intimately ad- 
herent to the capsule that they had to be torn off, whereby 
some blood escaped from the villus-like formations which bud 
grown into the pores of the wood. ITie cyst-wall was treated 
with a solution of 2 per cent, of nitrate of silver, stretched across 
a piece of cork and washed with a solution of 6 per cent, of 
common salt. It was possible to remove the silver-stained inner 
pellicle. In horizontal sections, the tibroue tissue, and not very 
numerous cells of different sizes, without any endotbelioid an-ange- 
ment could be recognised. Vertical sections through the smooth 
porT.ion of the cyst presented extremely loose tracts of connective 
tissue and numerous vessels ; the interior showed somewhat 
larger endothelioid cells, and between these structureless inter- 
stitial tissue. The place where the wood adhered contained very 

I jHimerous and large multinnclear cells, and numerous blood- 
, which also entered the villus-like growths of the con- 
i tissue. 

k (All the foreign bodies employed in the experiments on animals 
J previously been sterilised.) 
With glass splinters, in general with smooth surfaces or sharp 

^ edges of a not too heavy foreign body, encapsulation in a delicate 
capsule of connective tissue with a smooth interna! wall will 
alwavs take place, provided that the part of the body be not 
exposed to other kinds of injuries ; if, however, the latter be the 
case, a larger quantity of serum will form, or the capsule will 
become thickened. Heavier pieces of lead He in a coarse- walled, 

_jiot perfectly smooth cyst, or they are closely surrounded by a 
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capeole of connective tissue, wlilcli is movable in the cellular 
tissue. Needles lodge, according to mobility of the eoft parts, in 
thin or thick capsules of connective tissue, which mostly conlain 
distinct serum. Porous fibrous eubstancea are penneated by 
large-celled connective tissue. 

The investigations on the liiatogeneeis of the inTeslmenla of 
foreign bodies have already been partially mentioned. 

TiUnutniLS in his treatises on the investments of serous cavities, 
and again in those on the bealing-in of foreign substances, 
especially of dead tissue in the peritoneal cavity, has in the 
most exact manner elucidated the more minute histo-patbological 
alterations. As to the encapsulation of dead bodies in the abdo- 
minal cavity, he explained the formation of capsules of connective 
tissue in the following manner ; The formative cells of theae 
are emigrated colourless blood-corpuscles, which in the begin- 
ning ore round, then so much pressed together that th^ 
assume an epithelial appearance, much granulated, possesB 
one large or several smaller nuclei, and sometimes melt together 
in larger numbers into a homogeneously granular formativs 
material. The formation of the fibriliary substance (respecting 
which Tillvuvnns coincides with the views of Zreijler, Schwceitf 
and Schidze) is always brought about by differentiation OT 
their protoplasm, whilst in the intercellular substance, so Sse- 
as it is not understood as a metamorphosed cell-protoplaam, 
according to Tillmanne and Ziegler, no formation of fibrillee i> 
pfoduced. Without exception, the surface of the implante3 
tissue will be covered in a certain time with cells placed 
together, in the manner of endothelium. 

Quite contrary to this explanation of tlie mode of origin of tbo 
fibrillary substance in the case of foreign bodies, is the view (rf 
Weiss (Paibia), who introduced hair or cotton-tli reads under the 
skin of dogs or pigeons, in order to examine the tissue alterations 
after fifteen, thirty, to forty-five days. (He produced, however,. 
with the exception of one single case, always suppuration.) Weui 
states that in immediate connection with the foreign body giant- 
cells form, the origin of which he explains by the confluence of 
several smaller cells; the latter because the foreign body fre- 
quently lies in giant-cells. Further, the cells which serve as 
formative material are granulation-eel la. These in time are 
converted into epithelioid cells, round or polygonous, with finely 
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granular conteuta, witli from two to five finely granulatod nuclei, 
and these epitheiioid-cells finally run into giant-cella. Thirdly, 
the giant-calis are always doomed to fatty metamorphoais, and 
are converted neither into connective tissue, nor into blood-vesBels. 
Zieyler makes the giant-cella form from white blood -corpuscles 
between glass slides, WeUs believes that Zieijler might have 
found giant-celU also outside that capillary space. 

As regards the formation of giant-cells, it may be mentioned 
that Haideiifiain was the first who observed the development of 
giant-c«ll8 in connection with foreign bodies, Baum/jai'ien found 
such around the ligature after tying arteries, and considers them 
to be genuine tubercule giautn^ells [Langhanna), with nuclei 
attached to the cell-wall (" wandstaendlije Kerne"). Murchaml, 
in his esperimenta on animals, found likewise genuine giant-cells 
with twenty to thirty and more nuclei attached to the cell-wall, 
around healed-in silk fibres, or particles of sponge, besides multi- 
nuclear epithelial cells. In contradiction to Ziegler, TUUnanns, 
and Cvnheim, who will have them developing from white blood- 
corpuscles, he considers the foreign body ^ant-cells to be formed 
from fixed tissue-ceils, not like Weiss, from lyphoid, i.e., granu- 
lation-cells, but from eudothelioid-cells. Thus considering the 
giant-cells as really living cells, and not like others {Ai-nold, 
Tiwma) as a product of degeneration, he believes with Virchmv, 
Baiimtjarteti, Flemminri, and others, that they were produced by 
the growth of one single cell. 

The purpose of my own investigations was the study of the 
microscopic alterations in the environs of the foreign bodies, and 
at the same time of the histological conditions after healing-in 
bad taken place. On the i-eal nature of the healing-in process, 
and the participation of the different tissue elements on the 
above-mentioned theories, on the formation of connective tissue 
and giant-cells I shall therefore only in passing state my views. 

In the microscopic appearances which I observed in the sur- 
rounding tissues in the earlier stages of the healing-in of solid 
foreign bodies, the closely contiguous cells presented, with the 
vascular loops between them, a kind of granulation-tissue. In 
the third week the inner layer already showed the character of 
endothelioid-cells of different size, with or without scanty fibrillai 
between them, unless the most superficial layer undergouig con- 
tinual disintegration presents a structureless substance. 
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As ill older preparations, the gradnal Iraiisitioiis from the 
endothelioid-cells of the inner layer to the delicate connective- 
tissue corpuscles of the external fibrons layers are perceptible ; 
moreover, as in the more recent preparations of cysts enclosing 
foreign bodies, as also in the case of healed-in glass-wool, the 
endothelioid cells have been observed at the same time with the 
development of a very rich vascular network, I have no reason to 
donbt the origin of endothelioid-cells for the connective-tissoe 
cells, by proliferation of the latter. 

ITie older preparations are distinguished from the more recent 
by their relative poverty in vessels. 

I have further to remark, as regards the formation of giant- 
cells, that I have never found genuine tubercle giant^iells in fli© 
innermost layer of cysts enclosing foreign bodies, but I have ob- 
served larger multinuclear endothelioid cells. The innennost layer 
at any n^te does not so very regularly present the formation of 
giant-cells, as IT'ei'w supposes. At the utmost, such formations 
might be spoken of in some isolated places. Appearances of a 
sharply-circumscribed mass of protoplasm, with a few spherical 
cells, were several times observed in the endothelioid layer, in 
places where the vascularisation was becoming indistinct. The 
explauation of these as sections through the not yet canalised 
sprouts of vessels, may not be discarded without farther con- 
sideration. 

The microscopical examination of the cyst^wall around foreign 
bodies demonstrated mostly lar^ eiidothelioid-cells, and in 
many instances also an arrangement of the bands of the con- 
nective tissue of the inner layer, which malerially differed from 
that of the external layers of the capsule. As a rule, in each of 
such cysts, around concentrically arranged tracts of fibres of 
connective tissue (wliich in the case of objects which produce 
very little irritation by their weight or irregular surface, or 
i^uiet animals, e.'j.. rabbits, arc moderately poor in cells ; but in. 
the case of heavy rough foreign bodies, aud when there is much 
movement, as, e.g., in an artisan's hand, are moderately rich in 
nuclei), and also on the inner aspect of these layers of connective 
tissue in which the concentric arrangement of the fibrillro is loBt, 
and the fibrillaj themselves become irregular, the lumen of nnm- 
eroaa vessels is observed, while at the same time the cells around 
the connective-tissue nuclei become more distinct and more 
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rounded, nutil finally immediately at the surface l.hey are less 
densely packed together, and show quite irregular conditions of 
growth and multiplication. Frequently the increase in size of 
the cell is associated with so considerable a decrease of the fibril- 
lary intercellular substance that a whole layer of cells appears to 
be in direct contact with it, or at least only separated from it by 
a very minute amount of intercellular substance, _ structureless, or 
consisting of extremely delicate fibres. 

A sharp boundary-line towards the interior is frequently absent, 
in many instances there may be Been a granular mass, which 
perhaps may have been produced by the disintegration of the 
cells and intercellular substance, in which here and there a 
larger nucleus may still remain visible. Moreover, if the cells 
have no endothelioid arrangement, and if between thfin there 
are still visible distinct connective-tissue fibres (not arranged 
concentrically, but rather radially), then the more or less smooth 
inner surface may also be formed by such a layer of most delicate 
fibres. In closely-adjacent debcately-walled coimective tissue 
capsules around quiescent smooth foreign bodies, the layer of 
the enlarged connective-tissue coi-puscles and their increase in 
number are very inconsiderable; the delicate fibre-bands are 
concentrically arranged almost up to the inner sui-face. 

In the examination of older cases, a condition which might 
indicata cellular infiltration of the walls could never be de- 
monstrated ; it is only a question of increasing growth of the 
connective -tissue cells and final proliferation of these (and 
degeneration of the protoplasm), and in the same succession of 
retrogressive metamorphoses of the intercellular substance from 
the gradual indistinctness to die complete disappearance of the 
fibrillary structure. 

I never succeeded in finding a genuine endothelial layer in 
ft cyst formed around foreign bodies, as had been demonstrated 
by Ixmdzert, SoU, Smecke, Reichert, Koelliker, Ileinchn, and 
especially by TUhnaniu, tor the inner surface of articulations, 
in contradiction to AUierf, Hueter, Oerlack, and others. 

It barely needs mentioning that the same beautifid ap[>parances 
which Tilbmirms and others of the afore-named authors have 
articulations, had likewise reiwatedly been produced and 
\A in favourable preparations. In the case of cysts around 
eign bodies, even if they contained the clearest serum, and if 
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tlieir walls appeared perfectly Bmooth and shining, the most 
varied preparations, also tiose produced by the very unreliable 
silver-process {" Silberhilder"), never yielded similar results, as, 
e.;/,, in surface preparations {" AMretfiiTaepariiten"), including 
the transition from articular cartilage to synovial capsnle. It 
eeems that there is never a cellular- investment layer strictly 
differentiated from the other kinds of connective tissue. 

As little can an endothelial investment of the kind be observed, 
as has been found in hygroma of the sheaths of the tendons (in 
tenosynovitis). In these, by an injection of a solution of i per 
cent, of silver, an endothelial layer of two to three strata of large 
(jear-shaped, also of spherical cells with large distinct nuclei, can 
be demonstrated in glycerine preparations, a condition which 
camiot be found in secondary hygromas, so-called " bursse 
nnicosfle," or accessory bursa?, the inner wall of which rather 
reminds one of the afore-described capsules around foreign 
bodies, as the large, irregular, densely -arranged cells of their 
inner wall, the trabeculi and septa, possess in every respect the 
character of the connective-tissue cells. 

In the case of foreign bodies partially lodged in physiological 
cavities with epithelial or endothelial investment, an advance 
of this epithelium or endothelium to the remainder of the wound 
— a genuine epithelial investment of walls being thus formed — 
is, from a theoretical standpoint, certainly admissible. I myself 
have no experience of this occurrence. 

If the injury be considerable, the inner wall presents the 
appearance of wearing away of the connective tissue with 
persistent irritation and disintegration of the innermost layer; 
if the injury, however, be but slight, there will be signs of a 
lesser degree of irritation (of cell proliferation) in the tibrillary 
tissue. 

The distribution of the vessels is highly remarkable. There 
is in everj' case a poverty of vessels in the external layers of the 
capsule, and an extraordinary richness in the inner layers ; but 
there are also varieties of termination and distribution of tha 
vessels in the richly vascularised imier layer, and whilst ia 
some cases the ends of the vessels evidently do not advance 
to the surface, where, on the contrary, they are wanting between 
the most superficial endothelioid ceils, the particularly rich 
vascular network is in other coses of more recent ori^n bo 
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superficial that in genera! there can be no certainty that there 
is still another layer of cells above the vascular wall. 

If we examine from the ti'leulogical standpoint the tissue 
alterations at the end of the process of healing-in of foreign 
bodiea, we shall find that the organism in general striven firmly 
to eucompass the foreign object in order not to give it room 
to have wearing-away or eroding effects. This will not occur 
in the case of relatively heavy, very pointed or abarp foreign 
bodies, or under all circumstances, though the weight may be 
never so alight, in the case of perfectly smooth foreign bodies, 
as in this case there will be no absolute and persistent contact 
between the object and the same portion of tissue. Again, 
profuse exudation may, to a certain degree, in a movable organ 
protect the tissue against the mechanical elfects, as tJae foreign 
body balloting in a large cyat cavity will, at least not con- 
tinuously, prick, cat, or in general touch the same spot; under 
complete rest the amount of serum will be reduced to a 
minimum. 

Even the silk thread, which in the cutis or in the fatty tissue 
in most cases heals-in in a small callosity, may be found in a 
cyst in the neighbourhood of a pulsating blood-vessel or in the 
muscles. In this case it is not the movement of the foreign 
body, but the movement of the fisaue itself which causea tbis 
condition. On the other hand, the heavy leaden bullet, the 
smootli-walled pointed needle, or other aimilar objects, which, 
as a rule, are found Ij'ing in cysts, may be firmly impacted in 
the bone, or in a similar, but little movable tissue, without any 
kind of cyst-formation being perceivable, 

Therapeutic dedndiom from tliese obsenalions. 

If we wish to draw practical conclusions from the preceding 
observations, we may from the contemplation, especially of the 
erosion caused by bullets and needles in cystic cavities, in 
regard to the possibility of an erosion of blood-vessels or of 
the intestines, be convinced of the necessity for extirpation 
of these foreign bodies under all circumstances, even in the 
absence of any kind of objective signs of irritation, — of coarse 
only in regions of the body where this danger is imminent. 

Apart from similar, so to say, defensive conclusions, however, 
ought to weigh in our mind whether we may not take 
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advantage of this kind of experience of healing-in of foreign 
bodies for therapeutic parposes. 

The successful experiments in the healin^in of foreign bodiea 
have been ever since the introduction of the antiseptic method, 
and evidently only through this, on the increase, whilst formerly 
foreign bodies were exclusively employed only as unfailing exciters 
of suppuration (setons), or, at the most, in order to produce a 
cicatricial canal (lead-wire in webbing of the fingere). Now-a-days 
silt, catgut, decalcified bone, elastic ligatures, wire, steel nails, 
jodoform gauze (^Winiirarifr), and even fluids, as blood and jodo- 
form -glycerine and other substances, are employed for healing-in. 
The healing-in of these substances has only partly in view 
their persistent action as ligature, suture (hider's silver-wire 
anture of the patella), local irritation (ivory-pegs in the broken 
ends of the bone), tampon, Ac. The healing-in is here only 
a inore or less unpleasant necessity in order to bring about 
in deep-seated injuries, in spite of the introduced foreign body, 
a definite, complete union by first intention of the skin or soft 
parts, and thus to shorten the duration of the care. 

The experience that heavy foreign bodies, leaden bullets, in 
moving parts of the body, and in soft tissues, are found in cystic 
spaces, in capsules of comiective tissue, moreover, older and 
personal obsen-ations on the mode of healing-ln of smooth 
(pointed, sharp-edged) pieces of glass, lead to the conviction 
that by a similar process of healing-in, artificial cavities might 
be produced which would be of great importance for securing 
a cavity after resection in the joints, especially for the establish- 
ment of artificial joints, and which, moreover, would probably 
be of value in regions of the body in which, according to 
experience, cicatricial traction is fi-aught with danger, as in 
serous cavities, in articulations, in tJie sheath of tendons, and 
in the meningeal space. For the latter especially the employ- 
ment of glass-plates for the protection of the adherent brain- 
cicatrices seems to be not a hojieless proceeding. 

We have succeeded in producing in animals the wiehed-for 
result of the formation of peendo-arthroses. In man a similar 
effect was attempted in a case of resection of the elbow ; several 
layers of gutta-percha tissue were placed between the smoothly 
eawn-off surfaces of the bones, with the view of preventing, by 
the temporary insertion of a smooth foreign body, the primaiy 
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anion of the wounds of tJie bones. When, however, after a 
fortnight tlie foreign body was removed, the result appeared 
by no means quite satisfactory. There was no osseous anchylosis, 
but the mobility was slight. It would certainly be better to 
permit a 8uit;ibly-aliaped larger glass piece to beat-in perfectly, 
or, at least, to remove it after a longer lapse of time. Every 
one who possesses practical experience will feel the desirability 
of the improvement of our present methods for the establishment 
of artificial articulations and the prevention of anchylosis. Did 
not a past master in resection like OlUer report only last year 
that he was obliged iu one case to operate three times in the 
elbow in order to obtain finally a movable joint ? 

I recently tried to prevent, by insertion of guttar-percha in a 
secondary autnre of the tendons, the union between the tendinous 
and cutaneous cicatrices, on the final results of which experiment 
I shall report later on. The twice-repeated attempt to replace 
the defect of the cranium and the dura mater by glass failed 
in consequence of the animals experimented on (cats) having 
Boon after died of mange. The-se experiments will be repeated, 
but their good result is already anticipated by the favourable 
ob8er\'ations on tissue-alteration produced by glass in other 
parts of the body, and, on the other hand, by the successful 
healing-in of india-rubber plates in defects from trephining 
(Lesser).'' Successful trials have been instituted by Stern to 
prevent adliesions in the abdominal cavity by means of collodium. 
It is on!y questionable whether this kind of proceeding as regards 
the peritoneal cavity will find practical advocates, as the un- 
&vourable results caused by the formation of adhesions after 
laparotomy are in reality very exceptional. 

Apart from the healing-iu of glass in view of tie formation 
of cavities, this might certainly also be employed aa an innocuous 
material, especially in tJie form of glass-wool, for filling up 

' f-'aU by the Tratulalor. — Dr. run Eiitldierg, LBotnrot on Surgery at tha Vienna 
UniTBFBity, recently (May 28th, 1891) clerooaHtrated before the Sooioty of Phyaioianx 
of Tieniu two cBsea in which defects of the craninl boneti had been sncceesfully 
replaced by the healing.in of celloloid plstex. In one of these, a case of cariea. 
tbe dimeased boae iraa removed, and a, plate was aabntiCnted iritb complete 
■QcaeM. In the aeoond oa«e tbere was a cicatrix and depreeBion of the frontal 
bone from the kick ot a horse, which had oanaed epileptic fita. Tbo eicatcii 
of the bone was removed by trephining, and the defect remedied by the healing' 
in of snoh a plate, with a technically perfect saceeua, though there is no leoDhty 
■etum of the fite.— D. J. T. L, 
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defects of bone ; e.i/., after operations for necrosis, after the 
removal of tEbercnIous foci, or as supports in the form of 
round pieces of glass for 61Hng up the spaces left bj- the removal 
of the metatarsal or metacarpal bones. In animals the glass- 
wool, employed as a substitute for the resected femoral condyle, 
answered the purpose, a normally moiTible healthy knee-joint 
having been produced. 

For filling np cavities in bones Winiicarter employed jodoform- 
gnnze, and X. Senn decalcified bone-shavings ; for a similar 
parpose, as filling material, Schede used blood, and Billroth 
employed jodoform-glycerine, both Buccessfiilly — jodoform- 
glycerine principally owing to its antiseptic action. On the 
other hand, blood and other kinds of absorbable eabstances are, 
of cooTBe, not to be used as sopports for thin shells of bone, as 
would be desirable in caries, e.g., of the calcauenm, and, of 
course, also not as substitutes for the extirpated bone. Only 
ivory has hitherto, as far as I know, been used for supports, 
Frofeesor Rose, of Berlin, showed me two years ago a patient in 
whom the shaft of the tibia had been replaced by an ivory rod. 

I have been led by manifold considerations to a future employ- 
ment of glass in the form of glass-wool. 

Porous, fibrous materials, silk, gauze, as a rule, heal-in by 
being permeated by connective tissue, in such manner that they 
finally grow into a more or less firm cicatrix. A similar result 
was to be anticipated from the glass-wool. Tlie production 
of firm resistent tissue, i.e., cicatrices, is the aim of al! the 
so-called radical operations for hernia. I, therefore, two years 
ago, introduced glass-wool into the aperture of a crural hernia, 
in order to produce, by means of an inabsorbable material, 
consisting of delicate fibres, a persistent cicatrix. 

Seven years ^o I tried SchiraBm's method of injecting alcohol 
in inguinal hernia, in a greater number of cases, both in 
Frtifeaor Billrofh'g clinic and in the out-door patient depart- 
ment. The immediate results were very satisfactory- ; caJlotlS 
shrivelling of the hernial opening took place (never accompanied 
by any unfitvourable incidents), although the final result must 
be considered as jierfectly unsatisfactorj-, as the callosity and 
the constriction of the heniini opening had in evi-ry case dis- 
appeared in a few months, and the hernia, consequently, had 
formsd again. In two cases, aftern'anls, the production of 



SiLZER ON THE DEALING-IS OF FOREIUS BOPIES. 143 

indnratiou in the hernial opening wns attempted by keeping 
up, after the ligature of the hernial sac, granulation for many 
weeks by the application of jodoform- gauze, a proceeding which 
proved so successful that a very strong cicatrix actually formed, 
which, after twelve months, had become so very delicate as to 
permit the skin to be tidien up in folds over the deeper layers. 

As it ia well known, in Ozemije method for the radical 
operation for hernia, it is intended to produce a reaistent 
cicatrix by burying the silk ligatures applied to the ring of 
tlie inguinal canal. Professor Billrolh, for this reason, always 
employs for the sutures very thick silk threads, like those used 
for the sutures of the fascia after laparotomy. I repeJitedly 
convinced myself tiat in these cases, although a very violent 
inflammatory reaction had been set up, after a year or so no 
continvou^ indtiratum aroimd Ike silk threads cmdd he dincovered, 
at the utmost otdij unudl nodules. Although Caemy's operation 
for the inguinal hernia may frequently have a radical effect, 
the hernial sac having been tied and the hernial opening thus 
having been directly closed up, on the other hand, in crural 
hernia, the difficulty of sewing up the hernial opening suggests 
the trial of another method. 

I tried ijlass-wool in the following case (Clinical Cme Book 
Xo. 117, of the year 18S7) : M. S., a maid-servant, thirty years 
of age, suffering for ten years from a crural hernia at the left; 
side, produced by lifting a heavj- weight. It was small at the 
beginning, nor did it cause any inconvenience or pain nntil 
six years ago it had suddenly reached the size of an apple, 
when it became irreducible, and brought on symptoms of 
incarceration. Herniotomy was performed at Profeisor ron 
Ihtmreirher's clinic, and the patient was discharged with a 
truss three weeks after the operation. The truss broke (?) a 
few honi-S after her discharge, and the hernia reappeared on 
the same day in its former siz* (?). Notwithstanding hep 
hard work, however, the patient felt no kind of inconvenience 
from tlie progressive enlargement of the hernial tumour until 
on tie 2nd of May, 1887, the hernia suddenly assumed the size 
of a child's head, and repeated vomiting and obstruction of the 
bowels took place. These symptoms, however, soon ceased. 
The patient, owing to the size of the hernial tumour, decided 
lAbmit to the radical treatment. 
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Coiuliiimi. of the puiietii : A middle-sized, tbin, delicate woit 
Iij front, at the apex of the lungs, sharp, rough vesicular 
respiratory sounds; otherwise, nothing abnormal in the internal 
organs. Ill the left crural region a soft elastic tumour of tlie 
tiiae of a child's head, giving on percussion a tympanitic sound. 
The integument above it, ehowing numerous lineie albicantes 
from former pregnancies, is so thin as to permit the intestinal 
coils to be distinctly felt. The reposition of the hernial contents 
was easily effected. The hernial opening, formed by a hard 
ring, admits three fingers. 

On May 17th, 1887, the radical operation for licmia waa 
performed under anaesthesia. After the reposition of the hernia, 
the now emptied hernial sac was excised by eliptical incisions. 
On opening the hernial sac, which had been freely exposed 
during the operation, an adherent omental band waa tied and 
divided by means of the thermo-cautery. The neck of tha 
hernial sac was secured by a kind of purse-string suture, and 
the hernial sac separated and divided by Paquelin's cautery. The 
remainder of the hernial sac waa stitched to the hernial ring, 
plumed with jodoform- gauze, and the greater part of the 
cutaneous wound united by interrapted silk sutures ; jodofo 
gauze, carbolic-gauze dressing. Fonr days after, the dressing, 
which had been soiled by the menstrual secretion, was removed. 
The strips of jodoform -gauze were pulled out from the wound, 
and replaced by stenlised gli^s-wool, which was done that it 
might heal-in and produce a solid closure of the hernial opening. 
On changing the dressing on June 1st, the suture line waa 
so firmly united that the stitches could be removed ; the as 
yet ununited portion of the wound was granulating. Tho ' 
glass-wool healed-in most successfully ; its protruding fibres 
were removed. 

The patient left her bed with a truss (with a concave pad), 
on Jiine l.'Jth, and the wound was completely cicatrised on June- 
27th, when the patient was discharged. 

She died of tuberculosis, in the General Hospital at Wiener 
Neiwladi, on September 22nd, 1888. 

llegarding an examination at a shorter period after the operation 
as premature, I intended to Kummon the patient to Vienna after'. 
twelve months, but, to my regret, I could not find her residence, '. 
and was subsequently informed of her death by the prorincial 
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authorities. Neither the medical officers of the Hospitat at 
Wiejter Neiistadl, nor the patient'a own relations, knew of the 
existence of a hernia. I therefore mention this case merely as 
an instance of an attempt to employ glass-wool for the radical 
cure of a relapsing, exceptionally large crural hernia, without, 
liowever, being able to report positively as to the final result. 

TJdein, acting on the suggestion of Gliicl; recently allowed a 
bundle of catgut to heal-in in the opening of an inguinal heniia, 
endeavouring thus to bring about the formation of indaration in 
the hernial opening, viz., to eifect the radical cure of the heniia. 
Probably the secondary pathological tissue-formation, the resistant 
cicatrix, will also disappear at the same time with the absorption 
of this tampon, as we have 8cen take place after injecting 
alcohol. And Thiein actually reports that half a year after bis 
first, the oldest, radical operation, the cicatrix was apparently 
twnsiderably thinner.* 

The pieces of fresh bone employed for filling-in the defects in 
bones cannot be regarded as carrj-ing out the views of MacEwen 
and Adiimkieu-icz. 

By the use of absorbable tampons, as in lucmatoma, the firm 
onion of the surrounding tissue may be presented, and on the 
other hand the reactive alteration of the soft parts of the organised 
infiltrate may be transient. 

It may, however, appear hazardous to enclose larger and heavy 
foreign bodies in the organism, on account of the danger ot 
Bub8e(]nent suppuration. Billroth, twenty years ago, directed 
particular attention to the frequent formation of abscesses aroiuid 
bullets, which had long lodged without any reaction, or healed-in. 
The late setting in of suppuration in these traumatic cases may, 

* The sbBOTbablo tampon hus boon mora froqaently proposed in rocent times. 
Besidce the older Hore™*''"' of Cbict, to use oatgnt, Uio Amoricttng eapoci- 
•lly have inTBnted vnriona methods, viz., N. Smn, deonlciGad diaos o£ bone 
turdened in alcohol, und Dr. HaUlead at tho Now Hoipital at Baltimort, domon- 
nrated to me in tho coqtec of this ;ear a mat«rial for tamponn, connieting of 
delickte threads prepared from the nnbrnncoaH membrano of tho pig, and likewiGO 
aterilised in alcohol. I haro aonTinood layteM of the abeorptlon of this material 
mthin two months aad a half, in the abdaminal caTit? of a rabbit, without 
oaoaing any perceptible reaction. But I have not yet bad an opportonit; of 
emplojiing it, Hotwithatanding the very rich material of the clinic. 

In Engrland for arreaUng botmorchage in nranoplastio operations, and in 
bleeding from tbo descending palatine artery, in the canal of tho bone, carbo- 
liaed or anbtimated wax ia employed, which ia plugged into the oanal, where 
it may beat -in. Bnt this method of arreating- hmmDrrhage may bo diepensed with. 
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apart from other possibilities, in moat instances be explained on 
tbe supposition tJiat spUnfered, roufjh bullets, or pieces of tnetal, 
by energetic raovements of tbe injnred individual, aubseqnently 
cause hsemorrhage in the surrounding tissue, especially if they 
had reached the surface of the body, in cnnsequence of frequent 
injuries. Again, suppuration may be induced in these hiematomaa 
by cocci temporarily circulating in the blood. It seems to me 
unquestionable that the physical condition of the enclosed foreipi 
body is therefore of the greatest importance, though Dementiett; 
ill contradiction to Billroth, doubts it. A rounded piece of glass 
will, in the above sense, be less tranght with danger than ft 
splintered leaden bullet. Moreover, by the excision after many 
months of the foreign body, introduced for the purpose of 
forming a cyst, we ought not to sacrifice the result aimed at, 
as French authors have pointed out, as regards large hsematomas, 
that a pathological tissue-cavity may persist notwithstanding 
the disappearance of the effused blood in the course of time. 

Albeit the expectations as to the suitableness of gloss abora 
descril>ed may not be realised in every respect, still the accurate 
description of the results arrived at by the healing-in of foreign 
bodies may encourage to successful experiments. 

The review of the anatomical observations on chemicall^r 
indifferent, not readily soluble, heavy foreign bodies, shows that 
(I) if of bvt flight treitfhi and eircmnference, and in perfect rett, 
they vill readily hwil-in in cicatricial fisgiie, j>rovidftl they an 
porous, fibrous, or roiujit ; they, therefore, may be suiiabU for tks 
jWodvetioH of iwlvraivms. 

(2) Foreitpi bodies of moderate vevjM arul more compaet eon~ 
sietenee, if tmooth-walletl, heal-tn into eapetdefi ofilelieate efmnectire 
tisttie : if the sjirface be jwrou* and roiujh. the eajtstde wilt be 
ihnser, the etcalrix firmer ; thege Innds of foreiijn liodiee may, 
therefore, rerve tu euHnble mjiporfg in soft j>arts or in bone. 

(3) llifjk speeifie veujht, presenting ererytrhere a smooth svtfaee,. 
sharji edyer or jioinis, are eondUumt of a foreiyn body which 
render yroftdAfo its healiny-in in capmlet of eotineefive tisstit 
ronlaininij JluiiU; the more to, if the injured part lie not at reit, 
Stich forei^ bodies may jtrove iMirticidarly sttUahle for the pr»- 
fenlioH of adhesions in n-oiatded purls, and liierrise for the 
form'tium of iieendo-arlhroiis. 

TitKS*, /Vinfcr, IS89. 
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aliiTteiitaris, D. intoxicativas, &c. But it soon appeared tliat all 
these forma of sugar excretion, whether artificially produced or 
connected with other pathological conditions, have nothing what- 
ever to do with Diabetes proper— -a disease sui ijeyiens — and 
differ from it essenlially in three important points. 

I. They are merely transient, they disappear after the 
cessation of the disease that produced them, or shortly after the 
healing of the injnry that caused them. 

II. They are quite independent of the nature of the food 
administered. 

III. They cause none of that profound disturbance of the 
general health which as a rule accompanies true Diabetes. 

In order to distinguish these forms of sugar excretion from 
Diabetes mellitus, the name Glycosuria is now generally ap- 
plied to them. 

Under Diabetes mellitus (sugar-flus),or Diabetes gravis, we 
understand therefore only that slowly developing afebrile chronic 
disease iu which grape sugar, varying in quantity with 
the amount of carbo-hydrates ingested, is constantly 
present in the urine, and in which the general health suffers 
very seriously from the nutritive disturbances in the var ions 
organs of the body. Although my object is only to deal with 
this disease, and ignore all other formfl of Glycosuria, I must 
mention two fonns of sugar excretion experimentally produced. 
These have recently beeu discovered, are in many respects of 
great interest, and possibly destmed to throw a ray of light into 
the obscure pathology of the disease. The first form was com- 
municated by Mering of Straasburg, three years ago. Mering 
gave a dog aft^r seven days' fasting, whose body consisted simply 
of albumen and fat, and was therefore free from carbo-hydrates, 
a daily dose of 20 grams (about SOO grs.) of Phloridzin, a 
glucoside contained in the cortex of the root of the apple-tree. 
As a result a large amount of sugar, from 10 to 10 per cent., was 
excreted. This form of glycosuria differs from other artificially 
produced forms, as also from Diabetes verua, in that the normal 
quantity of sugar in tlie blood is diminished. But as the con- 
tinuous administration of Phloridzin does not produce a perma- 
nent excretion of sugar, it must be regarded as a form of 
glycosuria rather than diabetes. However, this experiment 
would seem to prove the assertion of later iavestigators (notably 
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Seegeu) that sugar is, or at any rate may be, formed out of 
albumeu and fat. 

The second form reeulta from exiwrimenta by Mering and 
Minkowski, who excised the pancreas. Immediately aft^r 
the operation sugar appeared in the urine and persisted for weeks 
until the death of the animal. Simultaneously, other leading 
features of Diabetes are said to have been present : Polyuria, 
Polydipsia, insatiable hunger, and great emaciation in spite of 
abundant nutriment. Glycogen disappeared from the organs, 
sugar was largely increased in the blood, and a considerable 
quantity of acetone found in the urine. These experimenters 
state that the eoiar ganglion was not injured during the opera- 
tion, and therefore the Diabetes is to be considered as a pure 
consequence of the arrest of the functions of the pancreas. They 
look upon the secretion of the Pancreas^Trypain^as the most 
powerl'ul diaatatic ferment, and tbat which alone effects the 
conversion of maltose, formed during digestion from carbo- 
hydrates, into grape sugar. Their statements are confirmed by 
Lepine, who performed antiseptically excision of the pancreas 
without injuring the Solar Plexus, and obtained similar results. 
Further researches in this direction should throw some light 

tnpou the still obscure data of Diabetes, 
I HISTORY AND THEORIES OF DIABETES MELUTUS, 

The various theories of Diabetes are intimately connected with 
the history of the disease. Although it la beyond doubt that 
physicians of old were well aware that in rare cases sweet- 
tasting urine was excreted, yet tliis phenomenon was not con- 
sidered worthy of any particular attention, and indeed it is still 
uncertain whether the ancients meant to indicate " sugar-flux " 
by diabetes or simple polyuria, now termed Diabetes insipidus. 
To Thomas Willis, an Englishman, is due the merit of being the 
first (in 167-1) to describe and recognise Diabetes as a disease, 
with sugar in the urine as its chief symptom. Still, it was not 
until 100 years later, after Dobson and Pole had succeeded in 
demonstrating directly sugar in the urine, and John Rollo had 
confirmed the injurious influence of starcliy foods in the course 
of Diabetes, thus directing treatment into the right path, that 
physicians really began to take a closer interest in tliis disease. 
~ e symptoms were thoroughly noted, and valuable experience in 
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(etiology as well as in therapeusia was gained, but tlie pathology 
of the disease remained veiled in complete obscurity. AH the 
theories that have been advanced from that time to the middle of 
the present century rested on purely hypothetical grounds. 
Every one of them started from the supposition that carbo-hydrates 
of the food were abnormally speedily converted into sugar by 
means of some ferment (Bouchardat), or that the normal quantity 
of sugar was less rapidly consumed owing to diminished alkal- 
inity of the blood (Mialhe). Not only was there then, as now, 
no anatomical ground for these theories, but also no scientific 
basis in the absence of information concerning the origin and 
consumption of sugar in the animal economy. The enumeration 
of all these theories, and of the names of their propoundera, has 
but a historic value, and cannot be given within the limits of 
this article. The researches of Claude Bernard are the first to 
bear a scientific character, as set forth in his fundamental treatises : 
"The Formation of Sugar in the Liver, 1848"; "Glycogen found 
in the Liver, 1 850 " ; " Artificial Excretion of Sugar by means of 
puncture of the floor of the fourth ^-entricle, 1854." 

C. Schmidt and Thompson had already demonstrated that 
sugar is a normal constituent of the blood, thoTigh this was not 
definitely ascertained to be grape sugar till 1875 by AbeleB. 
At the outset an esact determination of the amount in the blood 
was surrounded with difiiculties. No chemical method was 
known by which sugar could be isolated from the blood owing to 
the albomens having a disturbing influence in the redaction of 
the copper (Fehling'e test). It was not until Schmidt-Miilheim 
published their method of eliminating the albumens that the 
statements of workers came into general agreement. The 
physiological amount of sugar present in the blood varies from 
-08 — "15 per cent. These variations are due to the quality and 
quantity of food, to the time when taken, to the condition of the 
muscles, and to other factors of which we know but little. 

The most important questions then to solve, were, I, Where 
is the seat of the manufacture of sugar V II. What are its ante- 
cedents ? 111. Wiat nervous influence is at work during the 
formation of sugar? Claude Bernard answered these questions 
categorically. He maintained that the liver is exclusively 
the seat of the formation of sugar, as is proved, first, 
because the Uver itself contains sugar ; second, because the blood 
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in the hepatic veins contains more sugar tlian that in tha poi-tal 
syatem, which scarcely showa a trace. Bernard, therefore, inferred 
that sugar formed in the hepatic cells, passed along the hepatic 
veins into the inferior vena cava to the right side of the heart, 
and reached tlio pulmonary circulation, where the greater portion 
underwent oxidation, and the rest was distributed through the 
^■i krt«rial system. 

^■^ The second question, What iathe source of the sugar? Claude 

^^K^mard believed he had solved completely, when he and Hensen 

^^uacceeded in diacovering a substance in the liver which bore a 

^H strong relationsliip to sugar. He regarded this substance, which 

^Vlie found only in the liver and nowhere else, as the material 

&om which the liver prepares the sugar by means of an 

(animal) ferment, likewise present, and he consequently termed it 

glycogen (sugai^gen crating). Finally, he believed he had 

demonstrated by " the diabetic puncture " that the nerve centre 

regulating the formation of sugar has its site in the floor of the 

fourth ventricle. 

These statements of Bernard, which prevailed for several years, 
were much shaken by conti-ol experiments, and by the more 
extensive researches of succeeding physiologists. In the first 
place the English physician Pavy, in 18G0, confirmed the state- 
ment of Bernard, that sugar could be obtained from the liver of 
an animal recently killed, which increased in quantity the later 
the examination was deterred after the death of the animal. On 
the other hand he soon arrived at the conviction that the blood 
of the hepatic veins did not differ as regards the amount of sugar 
from that of other blood-vessel a. Further, that the slight increase 
of sugar in the livor was due to the struggles of the animal 
during the removal of the organ, which was forthwith placed in 
boiling water so as to destroy any ferment or post-mortem 



Still Pavy believed that, although under physiological 
conditions exceedingly slight traces of aagar circulate in the 
blood, the excess in the blood of diabetica originates in the 
liver. In fact, by stating that the circulating blood contains a 
ferment capable of converting hepatic glycogen into sugar, he 
thus placed his views in accordance with the correct theory of 
diabetes. Through nerve-influence the efficacy of Ihe ferment 
is inhibited; should this influence fail, as after death, or become 
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weakened, as hi dialjetps, a continuous formation of sugar takes 
place in thp liver, the blood becomes surcharged with sugar, and 
the nrine cairies off the excess. Shortly after this, glycogen 
was found to exist in other oi^ns of the body besides the liver, 
in the lungs, spleen, kidneys, cartilage, leucocytes, and particu- 
larly in all striated muscular tissue. In consequence Pavy'a 
theorj- was modified to include all the above-mentioned organs 
as sources of origin for the fonnation of sugar. This modifieid 
theorj' held sway for nearly twenty years: under physiological 
conditions, no formation of sugar in the liver and only 
slight traces in the blood, in diabetes all glycogen- 
bearing organs become sources of sugar. 

In 1875 Seegeu, who up till then accepted the above theory, 
discovered that sugar formed from glycogen with the help of 
animal ferments (saliva, pancreatic juice) is not grape sugar, 
but one of less reducing power (Maltose, Ptyalose, Pancreatose, 
&o.), whereas hepatic sugar undoubtedly is grape sugar. Thence 
he concluded that hepatic sugar could not be formed through a 
ferment ; he denied, moreover, the existence of the latter, as he 
bad not succeeded in isolating it. Furthermore, he found by 
his experiments, without exception, -4 to -5 per cent, of sugar 
in the liver. This amount increases considerably after death, 
owing to the continued activity of the hepatic tissue, but the 
amount of glycogen actually remains the same. Seegen 
consequently deduces that hepatic sugar is not formed from 
glycc^n but from some other material. 

As a result Seegen restored to a great extent the doctrine of 
Bernard as regards the seat of sugar formation in the liver, and 
confirmed it through the repetition of the fundamental experiment 
of Bernard, i.e., comparing the blood from the distal with that 
from the proximal hepatic venous system, by means of a very 
perfect technical method. He was able to withdraw blood 
direct from the hepatic veins (not from the vena cava, where 
the blood is already mixed), and prove that without exception 
the quantity of sugar contained was nearly double that in the 
portal blood — on the average "230 per cent, in hepatic blood, as 
against 'HQ per cent, in portal blood. Having at the same 
time determined how much blood flows during a given time 
through the porta! system into the liver, he calculated the 
quartity of sugar formed during 2-1 hours in the liver, and 
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conveyed thence to the tissues. In an animal weighing 
■10 kilograms, he found the surprising amount of 433 grms. of 
sugar. In order to keep so great an amount of sugar in 
eqailibrium in the body a very large proportion of carbo-hydrate 
material must he used up for the formation of sugar, and con- 
sequently this must be one of the most important 
'unctions of metabolism. 

As regards the use of sugar in the body, Seegen believes that 

serves for the generation of heat and energj-. As to what is 
the origin of the sugar, aa already mentioned, he takes up quite 
an opposite standpoint to Bernard. He maintains sugar is not 
formed in the liver from glycogen, but from albumen (Pepton) 
and fat, although no one has succeeded in obtaining it chemi- 
cally from albuminous substances outside the body. He supports 
his statements by a series of feeding experiments on animals. 
His conclusions are — 

I First. That the carbo-hydrates of the food are converted in 
tee liver into glycogen, which is thenco carried by the blood- 
stream to the muscles, lungs, cartilages, &c., and deposited 
there. 

Second. That glycogen is in all probability the material for 
fat formation, and is stored up in tlia body with that object. 
In fasting, glycogen disappears, and, indirectly owing to failure 
of supply, so does the fat. 

When the hepatic cells lose their function of converting 
lagar, already formed in the alimentary canal during digestion 

id brought by the porttd system to the liver, into glycogen, 
so that it reaches the general circulation, and is, to a certain 
extent, excreted in the urine, then the slight form ofDiabetes 
is said to exist, in which, namely, the excretion of sugar ceases 
as soon as the sugar -forming element in the nutriment ia cur- 
tailed. 

If, however, the organism fails to consume the sugar 
normally formed from albumen and fat (in the process of meta- 
bolism), the grave form of Diabetes arises, where sugar is 
excreted even with an exclusive meat diet. The ietiological 
&ctor in both forms lies in the nervous system. 

Icegen's theory, which, to a large extent, rests on speculation, 
experienced several attacks, and the disputes concerning it 
still far from settled. The blood of Diabetics has been 
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examined by Seegen aad others, wbo found it contains nearly 
twice the normal quantity of sugar. According to the severity 
of the case, the condition of the patient at the time, and the lionr 
of the examination, tbe amount varies from 'lo to ^SS per cent. 
(Frerichs ■28 to ■•13 per cent.). The other organs contain ap- 
proximately as much, Liver, Brain, Lungs, Spleen, &c., besides 
lymph secretions, pathological exudations, and the cerebro-spinal 
fluid. Owing to its extreme difFusibility, whenever there is an 
excess of sugar in the blood, it makes its way into the various 
tissues and fluids of the body. 

Naturally, in connection with this fact, the question arises. Is 
the abnormal quantity of sugar due to an increased produc- 
tion, or the result of tbe non-consumption of the normal 
amount, part of which is stored up and i)art excreted in the 

This is still a matter of controversy, and will remain so as 
long as obscurity reigns over the cause and intimate pi-ocesses of 
sugar formation, and over tbe part played by sugar in tbe animal 
economy. Tbe fact remains that tbe circulating blood is only 
capable of harbouring normally a certain quantity, should this 
be exceeded, the excess is carried off by the kidneys. Li grft ve 
cases of Diabetes, sugar taken as nutriment appears in the 
shortest interval in 30 minutes in the nrine, and is entirely 
excreted within IJ to 2 Lours. 

Passing over a number of ingeniously worked out hypotheses 
which have not withstood the test of time, I should like to 
draw attention to the views of two distinguished men upon 
increased sugar formation — Senator, of Berlin; and Eb- 
atein, of Gottingen. 

Senator shows, that withoat excluding other possibilities, 
in the majority of cases two causal conditions are the most pro- 
bable- 

I. The sugar in the food passes into the lacteals and portal 
system* in a larger than normal quantity, either be- 
cause its conversion into lactic acid is prevented, or because it is 
too speedily absorbed. 

II. The portal circulation is accelerated abnormallyi 
bence, on the one hand, more sugar reaches the liver and passes 

* According to IsteBti TeaearoheH the [[reater p^rt rsachea the portal reia, and 
only a small fraction tbe laotealB. 
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on into the systemic circulation witliout undergoing cliauge into 
glycogen, on the other hand hepatic glycogen is more rapidly 
converted into sugar and carried away. Tiie first source depends 

(■«n the nervous system, the second on a local disturbance in the 
[liteEtinat and hepatic circulation. Consequently, Senator dis- 
'ihes a neurogenic, a gastro-enterogenic and a 
jkepatogenic form of Diabet«s, 

Ebstein's theory refers the origin of the disease to the proto- 
plasm of the cells of most of the organs and tissues. 
a Diabetics, through abnormal nerve- influence, protoplasm has 
ast the property of producing as much carbonic acid from 
|Kn equal quantity of carbohydrates as in healthy persons. 
Ebstein says he has found by experiment that the action of 
Jiiastatic ferments is impeded by the presence of a certain amount 
f carbonic acid. In diabetics, owing to deficiency of car- 

''bonic acid, carbohydrate material, especially glycogen, is 
insufficiently protected from their influence, and is conse- 
quently converted prematurely and in relatively large quantities, 

I linto easily diffusible carbohydrates, particularly sugar, and this 

ssing fivDm the tissues into the circulation is rapidly excreted 

Irith tie urine. Furthermore, owing to diminished oxidation 

*" and formation of carbonic acid, the need of oxygen in diabetes 
isdecreased. and consequently the bodily temperature is lowered." 
On this view Ebstein proposes to administer carbonic acid con- 
stantly, viz., by means of injection into the rectum. How far 
this theory is justified depends on furtier researches in this 
direction. I will now return to fJjose investigators who regard 
a diminished consumption rather than an increased forma- 
tion of sugar as the proximate cause of diabetes, such as the 
majority of recent writers, and also ilering and Minkovski, 
whose very important experiments were mentioned at the outset. 
Should it be settled beyond cavil that after excision of the 
pancreas either with or without injury to the coeliac plexus, not 
only artificial glycosuria occurs constantly, with perhaps a small 
quantity of sugar and of transient duration, but also genuine 
diabetes with its cardinal symptoms: persistent excretion of 

E''Tgar in great abundance, intolerance of carbohydrates, progres- 
ve proteid waste and abnormal amount of sugar in the blood. 



^Hiinto e 

HbMssin 
^Hnrith 

^^'*TiH fn 



162 



HOFMEISTER OH fllABETES MELLITUS. 



k. 



tJien considerable strides will have been made towards the know- 
ledge of a disease still enshrouded in myat.ery. 

Here we ehonld also mention a very recent experiment, where, 
after removal of the coeliac plej^us, acetonuria is a constant 
result. 

PATHOLOGICAL ANATOMY AND ,«TIOU)GV. 

Pathological Anatomy, as a rule the safeet guide in the search 
for the seat and origin of disease, leaves us completely in the 
lurch. Tissue changes are from time to time iiot«d, amidst 
numerous negative results, in one or other organ, but constant 
changes in any particular organ have never been observed. 
Neither in the central nervous system {brain, spinal cord) to wliich 
the origin of diabetes has been ascribed, nor in the liver, which 
we suppose to be the seat of sugar formation, nor in the pancreas, 
where atrophy, fatty degeneration, or cancerous infiltration ocnir 
relatively frequently, nor in the kidneys, nor even in the organs 
of respiration or circulation — in short, nowhere are we in a 
position to show a constant abnormal condition. 

It would, therefore, be idle to enumerate all the anatomical 
changes which occur now and again in diabetes, as it is not 
known with certainty whether these in isolated cases bear a 
causal relation to the disease or are simply coincidences. 

The glycogenic degeneration of Henle's loops in the kidney 
discovered by Ehrlich, which had previously been deacribed by 
Ebstein aa necrosis of the epithelium, is most worthy of note. 
At any rate, this change is one of the most frequent. 

The only method of determining post mortem the diagnosis of 
diabetes would be by examination of the blood, which, if it 
contained twice the normal amount of sugar, would prove Ui« 
case to be one of diabetes. Unfortunately, up to the present 
comparative analyses ol" the blood before and after death, in 
diabetics, as also in healthy individuals, have been made too 
seldom to render conclusions trustworthy. Where the patlio* 
logical anatomy of a disease is not yet known, its aetiology as 
a role is not in a much better plight. It has not yet been settled 
definitely, whetJier diabetes can arise suddenly from any given 
cause. In the majority of cases, it develops very gradually, 
and as the beginning is not accompanied by any pain or 
striking malaise, the exact starting point of the aflfection is 
rarely ascertainable. Where the patient is inclined to date tiie 
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' oommencement of his illiieas from some external cause, e.g., severe 
shook to the nerves, thorough drenching, serious injury, &c., it 
is much more likely that the disease, already in existence, has 
suddenly been aggravated, just as we observe in the more 
adv&nced stages of diabetes that a severe shock may suddenly 
increase the amount of sugar by 2 or 3 per cent. Nevertheless 
tiiere are always circumstances and conditions, as manifold 

yai^rieiicQ shows, which can be regarded as predisposing 

^factors. 

1. Hereditary Influence, The disease may pass from 
either parent to one, two, or all the cliiidren, sometimes from the 
grand and great-grand parents. Frequently it is confined only 
to a side branch. Such families generally show a neurotic taint. 

tAs regards age, it was thought formerly that children were not 
attacked, now the number of observations of diabetes in children 
of tender ^;e increases with every year. Even extreme old age 
does not enjoy immunity. The greatest number of cases occur 
between the ages of 30 and 50. The age of diabetics has always 
an important bearing on prognosis (v. prognosis). 

As regards sex, it is remarkable that twice as many males 
as females become diabetic ; in children the reverse is said to 
hold good (3 to o). The reason for this is unknown, as also 
whether Diabetes meilitua is infective. No bacillus diabeticus, 
or its toxic products, has been hitherto discovered. At the same 
time, it is worth mentioning that, of 200 cases carefully noted 
by myself during the last ten years, I find four married couples, 
in which the wife first suffered fi'om diabetes, and the husband 
from 3 to o years later. In all four cases no. common cause 
could be ascertained.* 

2. Psychical disturbances, notsooften the transient, e.j., 
fright, anger, vexation, as the long persistent and deep-seat«d,e.y., 
grief, care, bereavement, melancholy, &c. It is easily under- 
stood that when there is hereditaiy predisposition to neurosis, 
the tendency is all the stronger. All conditions arising from 
nervoos exhaustion, e.'j., neurasthenia, sluggish convalescence 
after serious illness, mental strain, especially connected with the 
emotions, semal excess, &c., must be also included. 

3. Obesity arising from luxurious living and sedentary habits 
is decidedly a predisposing factor. The percentage of obese 

* Da Bore and Lo^orohi.' also mention aoms coaes of conjoKiJ diabetea. 
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individuals in dialwtes is do considerable that Hoffmaim in fact 
divides diabetics into two ^oups, according to their symptoms. 

I. The neiirogenoua or accidental, due to injuries of, and 
diangeg in the nerves ; this group is chiefly seen in malea. 
Furunculosis is almost never present, albuminoria and cataract 
exceedingly rare, and the pancreas is at times atrophied. With 
the cure of the nerve affection, diabetes disappears (slight form). 

II. Diabetes of the obese, or constitutional diabetes, 
more frequent in women, tendency to furunculosis and cataract, 
often complicated by gout and nephritis {severe form). 

4. Injuries, especially after concussion of the brain, spinal 
cord, and abdominal ganglia, with subsequent glycosuria and 
Diabetes insipidus, particularly if for any reason the latter 
persist for a long period. 

5. Irritation of the female generative organs, accord- 
ing to Imlacli, may produce diabetes. He published a striking 
case where, after removal of some extensive uterine adhesion, 
diabetes of long standing completely disappeared (Glycosuria ?) 
For this reason diabetes is stated to occur not only less frequently 
and in a milder form after the climacteric period, but also to run 
a more favourable course, 

6. The excessive use of saccharine and amylaceous 
food-stuffs may be a predisposing factor. I had opportunities 
of convincing myself of this in some oases in which no other 
detrimental factor could possibly be adduced. 

Lastly, diabetes has been noticed to occur in a number of 
different diseases : in ague, epilepsy, alcoholism, syphilis, &c. 
But it would indeed be an error to conclude that post hoc propter 
hoc. If the above diseases, which are widespread enough in all 
classes of patients, did render the ground suitable for the pro- 
duction of diabetes, this would certainly figure in their statistics, 
but in spite of the remarkable increase of diabetes during the 
last decades we know that this is not tJjecase. It is very difficult 
to determine whether the cause of this increase is due to the 
simultaneous increase in insanity, or to the more burdensome 
conditions of modem life involving trouble, care, mental and 
bodily strain, or else to circumstances which still elude observa- 
tion. Carefully compiled statistics, embracing towns and villages 
in various countries, \s-ould best help us to a conclusion on these 
points ; but so far these are wanting. 
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SYMPTOMS. 

The first disturbance of health the patient experiences is 
generally so trifling, and con iiected^ with so little discomfort, that 
it is either ignored by liira or misinterpreted by his physician. 
Even should the latter consider it necessary to exaniine the 
urine, the small quantity of sugar that may be present is easily 
overlooked in employing the usual tests (Heller's or Trommer's). 
It is only when symptoms persist in spite of treatment for months, 
when fresh ones arise, and troublesome or even painful aensationa 
appear, in which case the urine contains a larger quantity of 
Rigar, that the " surprising discovery '' is made. In but a very 
few coses is the physician led deductively to the probable 
diagnosis of " diabetes." It is only when careful examination 
of the urine is made as much a matter of course even in trivial 
ailments, as feeling tJio pulse, inspection of the tongue, and pal- 
pation of the painful region, or even as frequently as thorough 
percussion and auscultation, that it will be poeaible to escape 
from committing, I might almost say, the "blunder" of not 
recognising the disease early. It must, however, be admitted 
that the early phenomena are masked in many respects. Patients 
complain either of digestive troubles, loss of appetite, heartburn, 
koeea, vomiting, irregular action of the bowels, colic, &c., or of 
iumatism in this or that muscular region, or still more fre- 
quently of nerve disturbances— hebetude, headache, indifferent 
sleep, heat of palms and of soles, depression, no desire for work, 
&c. When, however, the excretion of sugar is appreciably 
increased, then all those changes which aroused suspicion of 
diabetes, acquire greater prominence. They result partly from 
the nature of the disease itself, i.e., from the incapacity of the 
body to assimilate the sugar that is taken in the nutriment, partly 
from the direct overloading of the blood with sugar, or from 
excretion through the urinary system. As the various sources 
lisf the symptoms do not |)ermit of easy separation, and there are 
WBO "mixed" symptoms, it will be more desirable to discuss 
Mc in the order of their frequency and diagnostic value, and 
to consider the condition of the various organs. But it 
inst again be emphasised, that there is no fixed rule in this 
:t, and that exceptions are met with in every case. In fact, 
fith the exception of sugar in the urine, then- is scarcely a 
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symptom tlie presence of which can be reckoned npon with 
certainty, or which may not I)e bo faintly indicated as to be of 
doubtful diagnostic value. Again, many a symptom wliicli as a 
role is met with at the very outset of diabetes may appear late 
or not at all. On the other liand, many late symptoms may be 
observed quite early, which, however, goes to show tbat we arc 
rarely in a position to determine precisely the commencement of 
the disease. 

1. Polyuria, The patient's attention is generally drawn to 
this symptom by being awaked through distension of the bladder 
once or twice during the night, and by the chamber vessel being 
filller than usual. Tlie painlessness of mictuntion and the 
uninterrupted stri'am on the oni* hand, the striking abundance 
of the voided urine on the other, show that the distension does 
not depend upon any local cause, such as incontinence or stone. 
The quantity may be five or six times the normal amount (1500 
to 2000 ccm. (50 to 68 oz.) in 2t hours). In diabetes more 
fluid is got rid of by the nrine than is taken into the lx>dy in the 
form of liquid, and is only slightly less than the total amount of 
water taken, including that contained in the solids. Ennresia 
nocturna is a frequent obsei-vation in children with polyuria, 
and therefore in sucfi cases the urine should be always examined. 
Polyuria generally hears a direct relation to the amount of si^far 
in the urine ; exceptions are, however, occasionally met with. 

2. Polydipsia and Polyphagia are among the initial 
symptoms ; beginning with drj-ness of the month, excessive thirst 
is gradually developed. Patients are continually drinking 
without being able to quench thirst. Appetite increases till it 
becomes at times bulimia, and especially when meat diet is token 
to the exclusion of all starchy foods, many patients cease to know 
what satiety means. In a minority the opjMsite condition holds 
good, viz., complete abeyance of appetite. Even polydipsia 
alone or together with iiolyima may be absent in some cases. 
Like appetite, the feeling of thirst may be lost (Diabetes 
decipiens, according to P. Fmnk). 

3. Emaciation. This is not so striking to the eye in many 
cases of diabetes as in several other chronic affections, e.g., tuber- 
culosis, carcinoma, dyspepsia gravis. Indeed many patients 
retain their former healthy appearance even at the height of the 
disease, but more or less decrease in weight is olways observable. 
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^^f Emaciation progresses continually as long as a compensating 
^H diet is not followed, or if the disease is not held in check. In 
^H my experience, this symptom is one of the earliest and most 
^H constant. I well remember a patient, male, tetat. 4G, well 
^H nonriabetl, whoso case I very carefully observed. The only 
^H symptom he complained of, was a small but continual decrease 
^H in Wf'ight during the previous two years. No cause for this loss 
^H of flesh could be at all discovered. From time to time traces of 
^H sugar were said to have been found in the urine, treatment there- 
^^ft fore could only be of an expectant nature. As he was in good 
^^B circumstances, he retired from business, lived free from anidety, 
^^H and was only concerned aboyt attaining hia former weight. He 
^^P consnlted several leading physicians in Germany, no diagnosis 
^^H could be made. Suddenly, after a verj' severe mental eliock, 
^^B thirst and polyuria appeared, and immediately the very first 
^^B examination of the urine showed 3'0 per cent, of sugar. 
^^V 4-. Languor. In contrast to healthy persons, who only feel 
^^P tired after heavy muscular exertion, the diabetic feels weakest 
^^P and most languid in the morning, even after an undisturbed 
^H night 's rest. In the course of the day, the languor may disappear, 
^^1 but there is a disinclination for the usual daily occupation, or 
^^B even for simple outdoor exercise. Slight muscular exertion tires 
^^^ him sooner than formerly. These svmptoms are comptaiued of, 
^H even at a period when there can be no question of emaciation or 
^^1 muscular atrophy. They are said by cert-ain authors to depend 
^H upon an accumulation of the so-called fatigue substances (waste- 
^H products: lactic acid, &c.) in the muscles owing to deficient 
^B oxidation. However, they may preferably be referred to disturb- 
ance of the regions supplied by the nerves of sensation of the 
muscles similar to that affecting other nerve-territories, which so 

I frequently happens in diabetes. 
AH the remaining symptoms, of which a short description will 
be given, belong more or less to the later and last stages of the 
disease, and many of these may be regarded as aequelje rather 
than manifestations of diabetes. 
Once more emphasis must be laid upon the fact that, with the 
exception of sugar in the urine after carbo-hydrates, there is no 
ungle symptom which is constantly present. 
As regards the symptoms presented by the alimentary 
tract, those of the buccal cavity are most characteristic. The 



IIOPIIEISTKH ON DIABETES MELLITUS, 

B membrane throughout is geiiemlly dry, and the secretion 
of all the glands is strongly acid (lactic acid?J. The tongiie is 
frequently enlarged in breadth as well as ijj thickness, dry, 
fissared at the sides, rough at the apes, and bright red. The 
gums are spongy, discoloured, and tend to bleed ; the teeth 
carious and loiisened ; and the soft palate presents a whit^ 
appearancti due to slight thrush. Leucoplakia of the tongue and 
buccal mucous membrane is obsen'ed at times, and irregular 
shrivelling of its papilla;. 

Other distarbancea of digestion, as loss of appetite, nausea, 
eructation, vomiting, constipation, or diarrhcea are as frequently 
present as absent. From personal experience I cannot accept 
the statement of many observers that digestive troubles arp 
scarcely ever absent in diabetes. 

The skin suffers from several affections. As a rule it is ooo! 
and dry to the touch, harsh, lax, and branny. In a few cases 
there is a tendency to frequent and excessive perepi ration, either 
locally or universally. Pruritus (itching) may appear any- 
where, but especially in those regions which are liable to come 
in contact with the sugar-hiden urine ; thus in the male, the 
prseputium and glans penis (often producing Iwklanitis) ; in tht- 
female, the vulva. Pruritus pndeudi is so frequently present in 
diabetes that it would be a grave error of omission in such cases 
not to examine the urine. 

Furuncnlosis (frequently recurring boils in various regions, 
which heal with difficulty) has been obsci-ved in diabetes from 
the very earliest times, and in fact it may precede the disease by 
along interval. Carbuncle, however, is a much later affection, 
and of^en indeed the immediate cause of death. 

The temperature of the body is subnormal in most 
diabetics; it may sink 2^ C. (3'6 F.) bflow normal, and in coma 
diabeticorum actually as low as 30" C. (86" F.) in the axilla. 
Hence patients feel cold even in summer and wrap themselves 
up in warm clothes, as they learn by experience that their 
condition becomes worse whenever they get a chill. It is still 
uncertain what is the cause of the depression of temperature. 
Some refer it to the non-cou sumption of sugar as a heat producer, 
others to the copious cold drinks, to diminished intake of oxygen. 
or lastly to a disturbance of the thermic centre. At any rate. 
no constant relation exists between bodily temperature and 
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amoimt of sngar excreted. 'Hie temperature rises only when 
intercurrent febrile affections attack the patients. It is interest- 
ing here to note that many fevera, pi-esumably those that are 
accompanied by profound tissue changes, daring their continua- 
tion cause the sugar to disappear from tlie urine. 

The great vulnerability of the skin and other organic 
tissues is noteworthy. Wounds and ulcers heal exceeding slowly : 
the greater the amount of sugar, the greater the difficulty in 
healing. In fact, there is a tendency for injuries to become 
gangrenous, especially tlie toes, where a slight wound while 
paring a com is sufficient to produce pTOgressive gangrene which 
cannot always be checked. Moreover, gangrene makes its 
appearance spontaneously in serious caaes, in various regions. 
Incised wounds rarely heal by first intention. Even scratch 
marks on the skin, due to pruril us, heal slowly, and readily fester. 
Hence the urine should be carefully examined every time before 
resorting to the knife or cautery. Operations which are not veiy 
pressing should be postponed until the last traces of sugar have 
disappeared, and if an operation has been performed, the diet 
should be most stringently regnlated, until the wound has 
completely healed. 

As regards the organs of respiration we have already 
mentioned that less o.tygen is taken up and less carbotyc acid 
and watery vapour given off, than in healthy |Tei-sons. To what 
extent this weakened function In diabetes predisposes to lung 
disease is not yet ascertained. It is ivmarkable that almost half 
the number of patients liecome tubercular and die fi'om phthisi.s, 
and that intercurrent ci-oujious pneumonia and gangrene of the 
ItiugB are by no means su rare. If acetonemia is present, as 
happens most frequently in threatening coma, the breath of the 
patient becomes tainted with a peculiarly insipid, sour, fruity 
odour (like must or decaying apples). This is characteristic of 
diabetes, and is often so powerful as lo diffuse itself in the room 
in a very short timi'. 

As regards the urinary and sexual organs, the nature of 
the urine is the leading feature ; as this is of pathognomonic 
importance it will be considered later on more fully. Impotence 
in men is a very important symptom, on account of its frequently 
being an early one. It varies from defective power of erection. 
to complete extinction of sexual desii-e ; any change in the 
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testicles or their secretion Las only rarely been noted, in 
females, sterility and abortion frequently occor. Under 
treatment, sexual power may return. It is but seldom that 
increase of sexual power with erection and emission, has been 
observed. 

Albuminuria, that at times accompanies diabetes, is of no 
serious import. It is not connected with any textural change in 
the kidneys, for pus, blood, and casta are absent from the urine, 
nor is it constant., offen disappearing for some time. Finally, it 
is of no importiaiice as regards the loss of nitrogen the body 
sufiera from, as the jjerceuta^ never exceeds ^ per cent., and 
this waste of albumen is amply compensated for by the increased 
meat diet. 

8ome regard albuminuria as a coii9ec[uencB of tlie exalted 
function of the kidneys, wJiieh are generally found enlarged post 
morteJii, others as the result of swelling and fatty degeneration 
of the renal epithelium. Naturally, albuminuria is important in 
t^ose exceptional cases of diabetes which are complicated by 
granular contracted kidneys (Bright's disease). 

Changes in the organs of sense. Of these, the eye ia 
most frequently involved. Either visual power sufiers' 
(amblyopia), or accommodation becomes weakened at an 
earlier period than usual. Many patients even are compelled to 
resort to correction lenses when thev are between 30 and 40 
years of age. Palsy of the sixth nerve (abducens, external 
rectus) occurs very seldom, and still sehloraer of the other oanlar 
muscles. Cataract is of most frequent occurrence, and one eye 
usually loses its sight long before the other. Fmra statistica of 
a large namber of cases compiled by various authors, the aver^ife 
percentage of cataracts due to diabetes varies trom 6 to 7 per 
cent. The cataract which begins at the periphery of the lens 
often remains stationary for a long period. With improvement 
in the disease, i.e., disappearance of sugar, complete involution 
of the cataract may actually take place and cloudy areae dear 
up. Amblyopia and paresis of accommodation may likewise 

ca ia not so freqnent. bat all the more 
characteristic when present ; ophthalmoacopically it very much 
resembles Retinitis albuminurica. It oftens happens tliat the 
ophthalmic surgeon is the very first to have the urine tested for 
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eugar, his suspicions being aroused by the results of hia 
examination. 

Besides the eye, the gnatntory nerve is liable to be affected^ 
A mawkish and sweet taste is constantly present, so that patients 
either do not taste their food at all, or everything seems sweet- 
ened. To many this even amounts to loathing, which is all the 
' Stronger the longer they have been deprived of sugar. It is 
remarkable that many diabetics withont any gustatory affection, 

■ ifbo have discarded the use of sugar for some time, are not able 
I to enjoy anything sweet, and least of all saccharin offered as a 

Bobstitnte. Griesinger reports some cases of dulness of 

hearing in diabetes. Hitherto I have not observed a single 

re, although I have noted here and there tinnitus aurium in 

the absence of other signs of disease of the middle or internal 

. ear. 

Condition of the nervous system. On account of the 

. ahnost positive ^etiological relationship between diabetes and 

laae of the central nervons system, several forms of nei-ve 

I disturbaiice maybe expected a jn-iori. In fact there is probably 

no single case in which one nervous symptom or another is not 

I prominent. Owing to their somewhat frequent occurrence, some 

■ of these have already been described at length, e.(}., impotence, 

■ amblyopia, languor, &c. Next in importance is agrypnia, 
PiVhich may exist to a very marked degree. I remember some 
f eases where, according to the statements of the patients and 
. their friends, for several years 2 hours sleep out of 21 was quite 

■ufficient for their requirements. Insomnia is verj- difficult to 
I snrmount, even when every trace of sugar has disappeared Sum 
tile urine and the general condition improved. 

Disturbances of common sensation are nol. infrequent. 

PariBsthesiiB, pins and needles, formication, sensation of 

oppression at the joints, of heat, and of cold, in various regions. 

Hypertesthesiw, or even severe neuralgia generally in the 

course of the great sciatic nerve, in the occiput, or under the 

f well-known form of bemicrania, besides in various joints 

9 well as in internal organs, e.'j., stomach, uterus, ovaries, 

; kidneys, &c. Their spontaneous and bilateral appearance, the 

severity and long duration of the paroxysms, accompanied by the 

rapid development of vaso-motor disturbances in the afiected 

regions, are characteristic of dialjetic neuralgias. 
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ilofor disturbances, in the fonn of Pseudo-tabes, slight 
ataxia, Hiid dimiiiisht'd patellar R-floxes, ai-e rarely seen, paralysis 
pi'actically never, while cramp and clonic muscular twitching are 
met with occaaionally. (Coma diabeticorum must be 
regarded as a nerve symptom. This, which usually forms tlie 
tragic end of diabetes, will be depicted separately in dealing with 
the course of the disease.) Changes in metabolic activity, 
emaciation, diminished consumption of oxygera, and depression of 
temperature, &c., have already been referred to. Other ajTHp- 
toma, of which mention is made in the literature of the subject, 
may be dismissed on account of their rarity and transient 
character. 

DIAHNOSIS — EXAMINATION OF DHINE. 
The diagnosis of Diabetes mellitus can only be thoroughly and 
satisfactorily established by demonstrating the presence of 
a considerable physiological excess of grape sngar in 
the urine. Without this proof, even in the presence of other 
symptoms of diabetes, there is at most only room for suspicion. 
For there are several conditions of ill-health accompanied by a 
temporary excretion of sugar which must be distinguished 
pathologically, prognostically, and therapeutically fi-om true 
diabetes, and which we designate Glycosuria. Hence the 
differential diagnosis must be sharply defined and the latter 
positively excluded ; of course this cannot always \ie determined 
after one or even several examinations. In fact it may require 
weeks of careful observation before the physician can certify 
that his patient is suffering from diabetes ; a hasty opinion has 
often caused a good deal of distress. The consciousness of 
suffijring from an incurable disease produces a severe shock at 
all times which must not be overlooked, and it must also be 
borne in mind that long persistent mental depression may 
actually induce diabetes from glycosuria. (The essential 
difference between the two has already been sufficiently set 
forth, V. stiprn.) 

Again, dialjetes should not be excluded because a single 
examination of the urine reveals a negative result, for by far the 
great majority of cases (the slight form of diabetes) excrete no 
sugai- in the absence of carbo-hydrates and when tlie muscular 
system is active. If we examine the urine after an interval of 
some ten to twelve hours without food — for instance, that passed 
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on rising in the morning — only slight traces of sugar, or none 
at atl, mfty be discovered ; but an hour after breakfast (generally 
white bread and sweetened coffee) it may disclose ■!■ to 5 per cent. 
of sngar. 

Therefore each examination should be made some 
two or three hours after a full meal, which forpurposesof 
greater certainty should consist of well -sweetened and farinaceous 
food. It should not be made after a long fatiguing journey or 
after severe mental strain, for both tJieae factors may temporarily 
marked increase in the amount of sugar, and thus lead 
to an error in diagnosis. It is pai-ticularly difficult to decide 
between accidental glycosuria and diabetes, when only a small 
(juantity of sugar is present (fi-om -5 to 1 "o per cent.), contrariwise, 
it is quite easy when the amount exceeds 2 per cent. Urine 

hichcontains more than 2 per cent, of grape sugar 

m only be that of a diabetic patient. All the forms of 
.'j^cosuria — artilicial, symptomatic, toxic, and traumatic — show 
>«t moet only slight traces of sugar. The single exception is the 
glycosuria produced by phloridzin, when an enormons quantity 
of sugar (from 10 to 19 per cent.) may be excreted. 

The question arises, whetier those cases where only a verj' 
small quantity (■! to '2 per cent.}, or even a distinct though 
inappreciable trace of sugar is found are to be regarded as 
diabetic ? Many authors are decidedly of the opinion that such 
traces should not be viewed as diabetes, but as symptomatic 
glycosuria, accompanying some latent or as yet unrecognised 
disease. I cainiot subscribe to this view. Several cases aro 
known to me— among others the one mentioned above — 
where quite insignificant traces of sugar were accompanied by- 
serious sjTnptoms peculiar to diabetes (emaciation, languor, 
sleeplessness, &c.), and whert' these troubles only yielded, or at 
any rate improved, from the moment the patient was placed on 
strict anti-diabetic diet. Everj' physician who has had oppor- 
tunities of observing a large number of cases of diabetes, will 
probably have come across some in which long persistent traces 
of sugar left the diagnosis doubtful, but where a casual shock to 
the nervous system has suddenly caused a considerable increase. 
In my opinion even the slightest trace of sugar that can 
he distinctly recognised should not be lightly considered, 
bat rather the case should be attentively watched for some 
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time, and the urine, passed at different times daring liie 
day examtned at least twice a week. Although exact proof 
of grape sugar in the nrine can only be determined by 
chemical examination, yet its physical characters afford several 
grounds for inferring its presence. Chief among these is its 
high specific gravity, for whereas normal urine has a sp. gr. 
of 1015 to 1020, which when concentrated from diminished 
imbibition of fluids may rise from 1024 to 1026, diabetic urine 
may show a sp. gr. of 1045 and npwards. In many pathological 
conditions, such as high fever, lead colic, acute Bright's disease, 
&c., the urine is laden with tiric acid, but the specific gravity is 
never as high as that of diabetic orine. Where the uri nometer. 
whi^ is naualfy first employed, shows a very high specific gravity. 
strong suspicion of the presence of sugar ia aronsed. This 
speedy and easy method of examination is not only of relatively 
great value as a qualitative test, but, as we shall see later on. 
may be used to estimate the quantity of sugar. The colour 
often offers another mode of recognition, this is, from the pre- 
sence of polyuria, pale yellow with a greenish tinge, and some- 
time-s as clear as water. When such pale urine has also a hi^ 
specific gravity, there is no doubt about the presence of 
sugar, for with the exception of uric acid there is no other 
substance in urine able to raise it so much, and dilute urine 
contains only little uric acid. Asa rule it is clear; after long 
standing acid fermentation readily takes place, and it be^ximes 
cloudy owing to fermentation products. The reaction of diabetic 
urine ia almost without exception acid, and this persists for a 
very loug time in spite of the large amount of ammonia present, 
and the constant use of alkalies. As is well known, normal urine 
becomes alkaline very soon after the administration of alkaline 
waters. The odour is peculiarly aromatic, smellmg of bay, 
and when fermentation begins, of sour wine. The taste i» 
distinctly sweet when a fair amount of sugar is present. White 
spots (deposit of sugar, on the evaporation of urine) are not 
unirequently seen, when it is abundant, in the immediato 
neighbourhood of the urethra, on tJie linen, and even inedde the* 
chamber vessel. 

The sugar excreted in diabetes is termed grape sugar, starch 
sugar, glucose, or dextrose ; it is characterised by its solubility 
in"water and alcohol, by its property of undergoing fermentation, 
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and of turning the plane of'poiariBed light to the right, and by 
its power of reducing the salts of copper in alkaline solutions. 
Other forms of sugar produced from glycogen by the action of 
animal and so-callod diastatic ferments, capable of isolation 
(saliva, pancreatic jnice), possess greater rotatory, but mnch 
feebler reducing powers. Besides ^ugartbe amount of urinary 
solids is increased above the normal ; this is easily explained by 
the increased proteid waste, a'4 well as by the increased amount 
of nitrogenous food generally consumed, even the excess of water 
drunk is sufBcient to effect a greater elimination of urinary solids. 
Uric acid is constantly present, although apparently in smaller 
quantity than normal. The important I'dle the increase of 

I Ammonia plays, as regards coma diabeticorum, will be moi-e 
i^illy explained in connection witb the latter. 
,«..The knowledge of the relation of other urinary constituents 
i^nlphuric and phosphoric acids, obloi-ine, and the alkaline earths, 
h|(C.) in diabetes has more scientific than practical value. Of 
Mbuormal elements calcium oxalate is fairly frequent, and 
in such abundance that the microscopic field always shows a few 
crystals easily recognised by the envelope pattern. Oxaluria is 
therefore important, and its significance is heightened, as it not 
_^ infrequently precedes diabetes for »ome time, and may even 
^k'fUternate with the excretion of sugar. 

^Ht Aoetone and di ace tic acid may be met with in the slighter 
^B^W^well as in the graver forms of the diBeasa, naturally more 
^B «ften in the latter ; they are, however, frequently absent in both. 
^B^lbumon has already Ijeeu mentioned ; it is important to test 
^ far this before commencing to examine for sugar, and if the 
former be present it must bo got rid of, so as not to interfere 
with the sugar tests. 

Fungi and bacteria grow very soon in diabetic urine, 
jcially if kept standing in a warm place. For the sake of 
F'^ompleteness. allusion must bo madti to a recpnt communication 
ot Professor Miiller's, of Bonn, concerning an exceedingly rare 
case of piieumaturia. Here acid fermentation had already 
commenced in the bladder, and the evolved gases— carbonic acid 
and hydrogen— were voided with the urine, making a loud re- 
port. It sometimes happens that if fermenting urine be allowed 
to stand in a warm place no sugar can be detected after a time, 
owing to complete fermentation. 
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CHEMICAL EXAMIXATION OF I'lUSE. 

Examination must be preceded by removal of any albumen 
that may be present. This is best effected by boiling. Nor- 
mally acid urine ia heated in a test-tube up to Ijoiling point ; if 
it be neutral or alkaline a few drops of dilute acetic acid must 
first be added. The coagulated albumen is removed by filtering. 
and the filtrate is then ready for carrying out the following 
<[ualitative testa. 

I. Heller's — also called Moore's — test. From 5 to 10 ccm. 
(m 81 to tti, 162) of urine are poured into a test-tube and on»- 
rhird its volume of concentrated solution of caustic potash fliq- 
potassse B.P.) ia added. The two are well shaken together, and 
half is poured into another teat-tube and then boiled. If sugar 
ia present it becomes distinctly darker than the unboiled half. 
This change is the result of the action of caustic potash on sugar 
during boiling ; the depth of colour varies as the amount of sugar 
present, and when it is abundant, the fluid has the colour of 
-Jamaica rum. However, as almost every specimen of urine after 
addition of caustic potash and subjected to he.at becomes brown, 
tliiM should only be used as a preliminary or control test. 

-. Trommer's test. 5 to 10 ccm. of urine are placed in ft 
test-tube along with one-third its volume of caustic potash or 
soda ; after thorough agitation a few drops of a solution of cupric 
sulphate (cupric sulphate 1 part, distilled water 10 part«) ore 
a<lded. The pale blue 6occulent precipitate of hydrated oxide 
of copper dissolves on shaking if sugar be present in any quan- 
tity. The copper sulphate solution is added drop by drop, th© 
mixture shaken, until a trace of cloudiness jiersists in spite of 
repeated agitation. Heat is now applied to the upper layer 
until boiling is nearly reached, when a yellow or red precipitate 
of hydrated subo-xide of copper appears, formed by the reducing 
action of the sugar upon the cupric oxide in an alkaline solution. 

3. Fehling's solution teat. This rests upon the same principla 
as the preceding test, but the necessary reagents (an alkaline 
solution of sal aeignette [sodium potasaio- tart rate] and a dilute 
solution of cupric sulphate) are freshly mixed every time. The 
re-siulting fluid — the so-called Fehling's solution — has at)eautiful 
-izure blue colour, in which precipitation of the suboxide of 
copper is prevented by the presence of tartaric acid. In order 
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to ensure success of the test tlie fallowing conditions must be 
observed. 

(I ) The aolation must be wall diluted, though of course it must 
r-'iain its aikidiue reaction. 

f2) The dilute solution must be boated before llie addition of 
urine, in order to be quite certain that the fluid itself baa not 
become capable of reducing the copper owing to decomposition 
of the tartaric acid. 

If to the heated solution a few drops of urine are added, a 
))recipitatQ similar to that in Trommer's test appears if sugar is 
present. 

The two last-mentioned testa are the most frequently used as 
comparatively convenient and trustworthy when there is a fair 
amount of sugar. The following are severer tests to determine 
traces of sugar. 

t. Bottger's test. From 5 te 10 ccm. of urine are placed 
ill a test-tnbe together with a quarter its volume of concentrated 
t«U6tic potash. A small piece, about the size of two pins' heads, 
t>f m^isterium bismuthi (basic nitrate of bismuth) is dropped 
into the test-tube and the whole heated for some minutes up to 
JlJO'^C, In the presence of a large quantity of sugar, metallic 
bismuth is thrown down, recognised by the sudden turbidity of 
the fluid and the collection of a black precipitate at the bottom 
of the test-tube; if there is only a small quantity of sugar 
present, the precipitate is of a grey colour (suboxide of bia- 
inuth). In the presence of albumen this otherwise reliable teat 
may undergo serious modilications. and on this account is seldom 

Ium-d in practice. 
■'». But for demonstrating traces of sugar, Seegen's test ia to 
Ir- preferred. The urine is passed through a covered filter 
made of thoroughly purified blood charcoal. The filtrate 
ontains a small portion of the sugar and other constituents of 
llie urine; all the colouring matter and the bulk of the sugar 
are retained in the charcoal. This is well washed with water, 
which dissolves out the sugar ; the first washing consists almost 
of a pure solution of sugar, which, even when the quantity is 
quite small, gives indubitable results with Tromraor'a or Fehling'a 
test. The second and third washings often yield distinct re- 
actions ; hence Seegen's blood-charcoal test is specially suited 
ta the detection of mere traces of sugar, and its use should not 
■ 
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be omitted when the results of the previous mentioned onea are 
at all doubtful. 

6. Fiaher-Jaksch's test. SO ccm. of urine are decomposed by 2 
grams (about 30 grs.) of pbenylhydrazin bydrochlorate 
and 3 grams (about io grs.) of sodium acetate and heated for 
some thirty minutes in a water bath. On cooling, which may 
be accelerated by immersion in cold water, a yellow precipitate 
appears easily recognisable when there is a large quantity of 
sugar present. Jlicroscopically. it consists of yellow needles 
and spheroids, and from its combination with the sugar is termed 
by E. Fisher Phony Iglycoaazine. The applicability of tMa very 
favourite test has lately been questioned, owing to the discover)' 
made in Plosa'a laboratorj', that besides sugar, another constituent 
of normal urine — probably a compound of glycuronic acid — also 
has the property of forming with pbenylhydrazin. a yellow sub- 
stance consisting of acicular ciystals. 

For the purposes nf exact diagnosis a quantitative deter- 
mination of the sugar must be based upon all the urine passed 
in 21 hours, as it is not so much a question of the percentage of 
sugar in any given specimen, as of the quantity excreted with 
the urine during the whole period. Tor instance, should the urine 
show 4 per cent, of sugar, and the amount passed in 2 i hours be 
5 litres (about 169 J a.oz.). then IxoO = 200 grms. (about 3,000 
grs.) of sugar are excreted ; again, if the amount of sugar be 7 
per cent, and the urine passed 2§ litres (about 84i fl. oz.), then 
70 X 2J = 175 grms. (about 2,630 grs.) are excreted daily. 

The following are the methods of estimating the sugar in the 
urine quantitatively : — 

1. By employment of Fehling's solution. — The prin- 
ciple is the same as that of Trommer's test, namely, the reduc- 
tion of the oxide of copper to the suboxide by grape sngar in an 
alkaline medium. As five parts by weight of grape sugar frpfl 
from water reduce 3-l'639 parts by weight of pure copper sul- 
phate, the two solutions are made in the following proportions : — 

I. 34'639 grms. of pure copper sulphate are dissolved in water 
by heat, and then diluted to form 500 ccm. 

II. 173 grms, of sal seignette (sodium potass io-tartrate) are 
dissolved in 350 grma. of pure caustic soda (sp. gr. 1-14) and 
diluted with water to form 500 ccm. 

Both Eolations must be kept in well-stoppered bottles. Before 
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each exam illation, equal portions are mixed together (forming 
Fehling'a solution) and heated ; no suboxide of copper should 
be thrown down. 

Five com. of each solution are taken, diluted fourfold with 
water, and placed in a porcelain evaporating dish. Then a 
portion of the whole urine passed in 21 hours is diluted teu 
times with water (1 urine to 9 water) and poured into a burette. 
The contents of the evaporating dish are brought to the boiling 
point, the dilute urine in the burette is added, drop by drop, 
and the gradual decoloration of the blue liquid by the suboxide 
of copper watched for. Causae proposes by adding -Iccm. ofa 
5 per cent, solution of ferro-cyanide, diluted with 10 ccm. of 
water to the 10 ccm. of Fehling's solution, in order to render 
the suboxide of copper colourlesB, so that the disappearance 
of the blue colour may be all the more striking. The moment 
the solution is completely decolorised (ascertained by tilting 
the evaporating dish) reduction is complete, and the amount of 
diluted urine used is read ofl' from the burette. 

Calculation. — Since 10 ccm. of Fehling's solution contains 
'34639 grms. of copper sulphate, 'Oo grms. of grape sugar are 
required for its complete reduction. For instance, if 12 ccm, of 
dilute urine have been used, then this amount represents '05 grms. 
of grape sugar, and as the urine was tenfold diluted, 12 ccm. 
of urine contain '06 grm. of grape sugar. By proportion. 
1-2 : -05 : : 100 ■.x,x = -iiG grma. in 100 ccm. of urine. If 
3'5 litres of orine are passed in 24 hours, the total amount of 
sugar excreted per diem would be 4"16 x 35 = 145'6 grms. 
(about 2,186 grs.). Errors of this method: the presence of 
othor substances capable of reducing the copper (uric acid, 
creatinin, glycuronic acid). 

2. The amount determined by fermentation. — This 
depends upon the fact that sugar is split up into alcohol and 
carbonic acid by yeast fermentation. An apparatus consisting 
of two small bulbs connected by a glass tube is used. From 
10 to 20 ccm. of urine is placed in one bulb, together with yeast 
and a little tartaric acid, the other is half filled with concentrated 
sulphuric acid. The whole is then weighed and set aside for 
some days in a temperature of 20° to 25° C. When tlie evolu- 
tion of carbonic acid is complete, which is recognised by the 
clearing ap of the cloudy fluid, the bulb may be gently heated in 
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order to get rid of any rrniainuig carbonic acid ; any water of 
Evaporation ia retained by the Bulphnric acid. The apparatnH ia 
then weighed, and the loss of weight corresponds to the amonnt 
of carbonic acid evolved' — 48'89 parts by weight of carbonic acid 
being equivalent to 100 parts by weight of grape sugar. 

Errors of this method : formation of a small amount of 
glycerine and succinic acid from the sugar, and possible evolu- 
tion of carbonic acid from the yeast. 

Both these methods, which occupy a considerable amount of 
time and require great precaution so as to yield satisfactory 
ceanlts, are only suited for scientitic research. In general prac- 
tice, the polarisation metliofl meets all the requirements of eas}' 
I and rapid execution and sufficient exactness. 

o. Determination by the polariseope.^This method 
depends upon the property of grape sugar deflecting the plane of 
polarised light to the right. The production of polarised li^b _ 
by means of a Nicol's prism, is common to everv' apparatus. A H 
second one is so placed tliat every possible rotation is com- H 
pensated and the so-called normal state is croated. Any changes ^M 
from the normal state caused by a saccharine solutiou of a certain ^M 
thickness (usually one or two dcm,) are counterbalanced by a H 
corresponding rotation of tbe second prism. When the apparatus ^M 
is set, the index points to U or the scale, and when rotated, the ^M 
index moves (up to 50 or over). ^M 

The usual instruments are : — " 

1. Mitcherlich's older apparatus. — Normal state: field 
of vision, in homogeneous light, dark, the ray, in daylight 
pnrple- violet. Change: field of vision, at first bright, then 
coloured. Calculation, p = ^j^, where p = percentage, 
a = the indicated rotation, a = specific rotatorj- power of grape 
sugar, i = length of tube. 

2. Soleil-Ventzke's aaccharimeter. — Normal state : field 
of vision, both halves coloured the same. Change: dissimilar 
colouration. Calculation : each division of the scale indicated 
1 per cent., i.e., 1 gram of sugar in 100 ccm. of fluid. 

3. Laurent's half-shadow apparatus. — Normal state: 
field of vision, both halves equally bright. Change : unequally i 
bright. Calculation : each degree = 1 per cent, of sugar, if i 
i = I dcm. 

4. Wild-Savart's Polaristrobometer. — Normal stats: 
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field of vision, anifonuly bright. Change : appearance of paroUel 
black streaks. Each division = '2 per cent, of sugar. 

Errors of the polarisation method : presence of other sub- 
stances, dextro- or Iffivo-rotatory, difficulty of fixation of the 
inBtrument with dark-coloared urine (if this is decolourised by 
acetate of lead, as is usually the case, a considerable quantity of 
sugar is lost in the process). 

In the absence of other means, the urinometer may be nsed as 
on indicator, where the cjuantity of sugar excreted is consider- 
able. For, with a large amount of sugar in greatly diluted 
orine, the change in the specific gravity, which varies tolerably 
regularly with the quantity of sugar, and by means of Hiiser'a 
oodfBcient 2-33, an approximately serviceable conclusion may bo 
arrived at. Thus if urine after considerable dilution show a 
Bp. gr. of 1030, then 30 x 2-33 = 69-9 grms. in a litre, or 099 
per cent, of sugar will not be far from correct. 

The perchloride of iron reaction serves to demon- 
strate the presence of diacetic acid (acetic vinegar, 
according to Gerhardt, aethyl-diacetic acid). On the addition 
of tliis reagent the urine assumes a red-brown colour, which 
disappears on adding hydrochloric acid. If the urine be pre- 
idously boiled for half-an-hour, no reaction with the perchloride 
of iron takes place, but an odour of acetone is frequently given off. 

For the demonstration of acetone in the urine : — 

I, The so-called Iodoform reaction maybe employed. 
A small quantity of urine is decomposed by caustic potash and 
by excess of a solutiou of potassium iodide containing iodine. 
AAer etandtng for a short time, six-sided crystals of iodoform 
separate out, and its characteristic udour is perceptible. 

II, The uitro-prussiate of Sodium reaction. A 
beautiful red cloud is obtained on adding to the urine caustic 
potash and a solution of nitro-pmssiate of sodium. 

ScMossing-Neubauer's method may be used for determining 
the presence of ammonia in the urine. This depends upon 
the ammonia, which exists free in a watery fluid, evaporating and 
Kubseqnently undergoing absorption by dilnte sulphuric acid in 
a confined space. For the execution of this test, the following 
regents are necessary : 1 . Normal sulphuric acid (1 ccm. of 
' the acid containing 'Ot gnn. of SOj) ; 2. Freshly prepared 
I lime wab^r ; 3. Normal caustic soda solution (1 ccm. neutralising 
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1 ccm, of oxalic acid solution containing 063 grni. of oxalic 
acid), of which 1 ccm. neutralises 1 ccm. of sulphuric acid. 

From 10 to 20 ccm. of urine are poured into a small 
evaporating dish, together with an equal quantity of lime wattr. 
On this a glass triangle is placed, supporting a shallow diflh 
containing 10 ccm, of normal sulphuric acid. The whole is set 
under an air-tight bell-jar. After '18 hours, the sulphuric acid 
will have absorbed all the ammonia. The amount of sulphuric 
acid that remains free is then ascertained by neutralising with 
normal caustic soda solution. For instance, if 9-o ccm. of soda 
solution are required to neutralise the sulphuric acid, then 
9'5 ccm. of the latter were present, and consequently "5 ccm. 
were used to neutralise the ammonia in the urine. Since 1 ccm. of 
normal sulphuric acid solution neutralises -01 7 grm. of ammonia, 
then the 10 ccm. of the mixed urine contain '017 « "5 =-0085, 
and a litre therefore "85 grm. of ammonia. Patient* who 
pass from 3 to 4 litres (100 fl. oz. to 133 fl. oz.) of urine daily 
would therefore oscret« from 2-45 to 3-40 gmis. (30} gr, to 
fiO gr.) during that time. 

PROGNOSIS ASD COVH.SH. 

Prognosis manifestly depends on the answer to the question 
whether Diabetes mellitus is a curable disease or not. Ths 
word " cure " scientifically means " restitutio ad integrum," that 
is to aay, the materies morbi, whether organic or not, is removed 
from the body, or destroyed and rendered innocuous, and the 
various tissues healed so as to allow the e.xercise of their func- 
tions, even if with diminished vigour. For the idea of " cure " 
no more excludes recurrence or diminished resistance to other 
diseases (in an organ previously attacked) than it does the 
destructive sequels in the organ primarily affected or in others. 
Snch sequelffi often represent a new disease. For example, a 
patient, after ha\-ing passed through an attack of pneumonia or 
typhoid fever may possibly feel the consequences of these 
diseases for some time to come. The lungs may be impaired, as 
is shown by a tendency to bronchial catarrh, or the Iwwels may 
be affected with enteric catarrh. Still he is regarded as liavin^ 
recovered from pneumonia or from typhoid fever. With 
diabetes it is otherwise. Even if, after suitable treatment and 
regulated diet, a patient is able to assimilate a fair amount of 
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carlxj-bydrates and feels well enough to resume liis occupation, 
tiie disease is only at a Btandstill or latent, and certainly 
(.'luinot be eaid to have ceased. For the moment he exceeds, 
by ever so little, tlie small amount of carbo-hydrates he can 
safely digest, or is attacked by any fresh predisposing cause, 
diabetes ever and anon occurs in spite of qoieacence 
of many months' or even years' duration. Senator compares 
diabetics to bleeders, who remain free from danger as long as 
tiiey avoid injuiy — apparently healthy, they still suffer from 
haemophilia. As little as the latter are able to protect them- 
snives for their whole life against accidental injury, just as little, 
or even less so, ore diabetics from dangers which constantly lurk 
under the ordinary conditions of life. In this sense, therefore. 
diabetes must be regarded as incurable; all diabetica, if not 
carried olT by some intercurrent affection or by a violent death, 
Buccnmb sooner or later to the usual termination of the 
disease. Those occasional cases of complete cure reported of 
late must be consequently regarded with a certain amount of 
Buapicion. Everj- experienced physician in Carlsbad must know 
how many of the so-called cured patients return thither after 
a few years as genuine diabetics. And Seegen, among 800 
carefully observed cases, has not seen a single one cured. This 
may be taken as deciding the question. Hence the prognosis 
in Diabetes mellitus must be considered throughout 
&R unfavourable. The mean duration of the disease 
could only approximately be determined, were it possible to place 
all the observed cases under similar conditions of life. The 
poorer classes, who are not in a position to avoid danger by 
adhering to a preponderating meat diet, succumb sooner to the 
disease than the well-to-do. who are able to regulate their Uvea 
accordingly and thus take care of themselves. While for 
thfs former, lifu may average a duration of three years, for the 
latter, it may last twice aa long. Cases are exceedingly rare 
where death takes place within a few months or even weeks. 
Age has a great influence over the duration of diabetes. In 
young persons (from 20 to 35 years) the prognosis is decidedly 
more unfavourable than in older. SjTnptoms are not only 
severer and more numerous, but the danger of early and speedy 
death is greater. In children ((inder 12) it is still a somewhat 
raro disease; out of 117 cases collected by C, Stem from the 
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literatare on tbe Bobject, prognoeU is &r sway moet nnfaiTonrabli- 
in childhood. Positively remarkable an»l inexplicable is ih.- 
great tolerance of old age (about 70). It is not rare to Sm) 
among the last case?, in the presence of very considerabl'- 
([Dantity of sugar (300 grms. [i,oOO grs.] and more per diem), 
cjnite insignificant symptoms — somewhat disturbed sleep, sliglir 
iangnor, slight increase of thirst and of appetite, &c. 

I know an old lady who has been diabetic for 10 yoars- 
where the urine shows an amount of sugar from 4 to 7 per cent.. 
and in addition contains albumen, who will not submit to anti- 
diabetic regimen, and whoso general condition is so good, in 
spite of slight ccdoma of the ankles, that she is able to go about 
enjoying without hindrance all the pleasures of society, and will 
have nothing to do with any medical treatment. 

As regards prognosis and duration, it is of great importauci- 
to determine whether diabetes at the outset ia of the gravi- 
form, i.e., whether from the very beginning sugar is eicretfiO. 
in spite of exclusive meat diet. Such cases are the saddest of all. 
Even in the slight form of the disease, the prognosis mnsi 
be guarded ; for, in Die first place, the patient may unexpectedly 
succumb quickly to one or other of the tei-minations of diabetes : 
and secondly, because the grave form may suddenly app^-ar 
from some severe injury, or even without any manifest cause. 
Conversely, I have also noticed some cases which passed intu 
the grave form after a severe nervous shock, and continuing so 
for some weeks, returned to the slight form with subsidence of 
the nervous disturbance. Last summer, in Carlsbad, I observed 
n very striking case of this kind, A lady, whose statements may 
be thoroughly relied upon, had been suffering for three yearn 
from a very slight form of the disease, inasmuch as every trace of 
sugar disappeared as soon us she was placed on anti-diabetic diet. 
At the beginning of the Carlsbad treatment in the previous year 
she was much distressed at tbe sudden death of a member of her 
fomily, and passed several sleepless nights. Thereupon, sugar n-- 
appeared in the urine (3 to 4 per cent.}, and the excretion persisted 
for 14 days, in spite of rigid observance of Cantani's diet. No 
one could doubt that the grave form arose out of the slight ; 
14 daya after, however, the sugar gradually decreased, and at 
tbe end of the third week the slight form returned, and during 
the last days of treatment the patient was oven able to enjoy 
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a moderate amount of carbo-hydrates without excreting a tntci- 
of sngar. It is difficult, in the light of auch experience, to accept 
the division by Seegen of diabetes into two sharply defined forms ; 
it ia macii better to regard lliem as differing in degree only. 
The percentage of sugar taken in connection with the 
amount excreted per diem is often of little value as regards 
prognosis. Not every diabetic with 6 to 7 per cent, of sugar is 
tiireatened with imminent danger; on the other side, patients 
with 1 to 2 per cent, may be attacked by serious aymptoma. In 
the majority of cases, however, the percentage of sugar is a fairly 
reliable guide in judging of the gravity of a case. Of tin- 
symptoms of diabetes, rapid emaciation and the presence ol* 
nerve disturbances, c'l., persistent sleeplessness, neuralgia, 
Ac., are of the gravest significance. The diseases to which 
diabetica usually succumb may be regarded as the direct con- 
sequences and resultu of diabetes ; they are the immediate cauw 
of death. 

1. Pulmonary Phthisis (almost half of the antopsii-s). 
The well-known picture of consumption is gradually developed. 
even in tliose where there is no family history of tubercle — 
apical catarrh, lucmoptysis, night-sweats, &c. Tubercle bac-illi 
are very rarely absent. 

2. Croupous Pneumonia and gangrene of the lungs. 
In the latter the characteristic odour of the e.xpecto ration is 
aJmost masked by the presence of acetone in the expiratory air. 

3. Early Marasmus — extreme exhaustion, sloughing of the 
akin, and necrosis of bone. 

4. Formation of Carbuncles. 

5. Albuminuria. Even without serious renal lesion, largi- 
quantities of alhumen may be excreted quitw sufficient to bring 
about death. Senator holds that the albuminuria may possibly 
depend on invitation of the Hoor of the fourth ventricle, which has 
spread forward from the diabetic centre to that spot where, by 
means of experiment, albuminuria is produced. 

6. Fatty degeneration and malignant disease of th>' 
pancreas accompanied by occlusion of the bile-duct and well- 
marked icterus. Griesinger's statement tbat Diabetes meilitus 
confers a kind of immunity from heart disease, rheumatism. 
and cancer, appears to be erroneous, at least as regards the la-^t-; 
named. 
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7. Tranaitioii of Diabetes mellitua into Diabetes 
insipidus. All exceed ingly interesting but extremely rare 
result of diabetes. Frcrichs has observed a few cases, which he 
lias described in lii.s I>ook on the subject. This gain is not of 
much value, as Diabett's insipidus ia likewise incurable. 

8. Coma diabeticorum. Next to pulmonary phthisis this 
is the most frequent termination of the disease. Coma some- 
times overwhelms the patient suddenly in the midst of bis 
usual actirity, or whilst quite cheerful and free from mental or 
Itodily worry. Often, however, excess of various kinds, hard 
work, fatigue from travi'lling, over-indulgence of the sexnal 
passion, &c., precede coma, which is sometimes ushered in by 
Itrief prodromata (malaise, anxiousness, stomach-ache). The 
patient passes into sleep which, at first interrupted by grave 
lixcitement, soon assumes a comatose character. The pulse 
becomes small and rapid, respiration ia very deep, at times 
normal in rate, at times very hurried. The bodily temperature 
gradually aiiiks as low as 30° C. (86° F.). and the extremities are 
quite cold to the touch. The urine, which dribbles away 
involuntarily or is drawni off by the catheter, gives almost always 
the reaction of diacetic acid on addition of perchloride of iron. 
This condition may last from one to three days without any return 
to consciousness, but generally terminates much more speedily 
in death. 

The cause of coma diabeticorum is not yet fully explained. 
The former view that it is caused by the poisoning of the 
blood i.vith acetone or diacetic acid has been discarded, as the 
injection of these substances into the circulation of lower animalB 
failed to produce Bimilar phenomena. Abeles found in some 
eases of coma diabeticorum considerable quantities of 
glycogen in the brain, which normally contains none. But 
he does not ascribe to its presence any influence in the prodnc- 
lion of this state ; rather he believes that in everj- grave form of 
diabetes, glycogen exists in the brain, and its demonstration is 
rendered possible only by rapid death due to coma. It is well 
known that usually even the sugar disappears a few days before 
death. 

Stadelraann, of Dorpat, has lately noted the presence of an 
acid in diabetic urine which he at first regarded as crotontc acid, 
afterwards ae oxy-butyric acid, previously found by Kiil 
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Minkowski. He refi-rs the origin of coma to this acid ; he fuund 
whenever thp urine contains diacetic acid, oxy-butyric acid is 
also always present, even if the former be absent. In his opinion 
the perchloride of iron reaction has a very important significa- 
tion, as it betrays the presence at the same time of oiy-butyric 
acid. Piiri jxitsu there is an increased excretion of 
ammonia (y to 4 grma [about 46 to 62 grs.] of ammonia to 30 
grms [about 460 grs.j of oxj--butyric acid). Stadelmanii 
considers the increase of ammonia in the urine as one of the 
most important prognostic signs. If more than MO grms (ItJJ 
grs.) are excreted daily, the danger threatens that diabetes will 
pass into tlie grave fonn. Shoultl it amount to 2—4 — 6 grms. 
(about 31—62 — 93 grs.) daily, the sudden appearance of coma 
may be constantly expected, and tie friends of the patient should 
be warned. 

Treatment of coma diabeticorum. If the ammonia is 
on the increase the meat diet must be diminished forthwith, 
bread, vegetables, and fruit substituted in moderation, and the 
following draught onlered :— 

About. 

ft Acidi citrict grm viij. (123 gr§.). 

Sodii carbonatiB grm xviij. (278 gra.l. 

■ Saccharini ... ... grm -1 fl^ grs.)- 

K Aquie destiilatip ... ... grm ci. 15 oz.). 

BpirituB men thsB Piperita gtt iij. 

S. To be taken two or three times in 24 hours. 

If coma is already present, Stadelmann recommends without 

delay intravenous injection of a solution of carbonate and chloride 

of sodium (7 to 10 grms. [about 108 to 150 grs.] of sodium 

carbonate to cverj' 100 grins, [about 1,500 grs.] of normal sodium 

( chloride solution) varying from 1 to IJ litres [about 3.3j fi. oz. to 

I 50j 02.] which should be discontinued the moment threatening 

symptoms manifest themselves — stopping of the pulse or of the 

respiration, or presence of convulsions — to be renewed after an 

interval or ho. Formerly subcutaneous injections of camphor, 

ether, cold affusion, and other excitants were employed. 

I unfortunately without success. It remains to be seen whether 

\ the intravenous injection of alkalis is followed by better 

lesnlta. 
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TREATMEST. 

Since John Hollo made the importxvnt discoverj- at the cloae of 
the 18th century that in every case of diabetes the consamption 
of sweet and starchy foods greatly increased the quantity of sugar 
excreted, it was thought that by simply withdrawing these articles 
of diet the disease could be cured. The object ol' the physician 
was to bit the right choice of food and of beverage, so as to 
prevent the entrance of as little carbo-hydrate material as 
possible, 'fhe conviction was soon reached that although the 
patient's condition could be much ameliorated, still compielt 
cure could not be attained. Now, alas, we must confeeB witi 
regret that even after the lapse of a century we are still very 
far from the desired goal, and at present have no well founded 
hope of ever reaching jt. Modern treatment, however, 
certainly been able materially to alleviate the condition of 
the patient as well as to considerably prolong his life. 

The following fundamental principle of universal value to 
medical men has been the greatest acquisition ia later years: 
no routine treatment, but each case to be treated 
strict accordance with the form of diabetes it presents. 
Of the numerous ones that liave Ireen constructed analytically 
and synthetically none has hitherto proved to be universally 
applicable ; for what may be useful in one case, may be harmful 
in another. This holds goo<l, not only in medicinal, but also 
in hygienic and dietetic treatment. For even though it be 
beyond dispute that anti-diabetic diet, consisting of vegetable and 
animal products which contain the least possible amount of sugar 
and of sugar-forming substances, plays the most important porfe 
of all in the treatment of the disease — which moreover in the-.l 
great majority of cases is of distinct benefit — still cases are met 
with in practice in which a rigid diet is not only of no use, 
but is absolutely harmftiS, does not relieve symptoms, but 
actually aggravates them. This is chiefly true of the graver forao, 
of the disease, but especially so when prodromata of coma 
present {v. supra). If a less rigid diet be allowed, e.g., bread, 
vegetables, fruit, although the amount of sugar may bo increased 
the patient will feel considerably better, and may recover to a 
certain extent. In any case, the improvement of the general 
health and nutrition of the patient ia of the fint importance raUier 
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than the diminution of sngar. On the above principle every 
method of treatment of diabetes has therefore only a limited value. 

Priorrj-'s proposal to replace the loaa of sugar by increasing 
the amount taken aa food, like the attempt to replace the 
)o83 of proteid material in albuminuria by increasing the amount 
of meat, may be dismiaaed "a limine," for could the loas of augar 
be compensated, none would be excreted. The aame holds good 
with glycerine, which Schutzeu recommended on erroneous 
theoretical premisses as a substitute. Even Donkin has but 
few followers of his treatment, consisting exclusively of sk i m ra e d 
milk ; it can scarcely be imagined that nutrition would not suffer 
severely in a very short time. The injuriousneas of this method 
haa already been demonstrated by several writers. 

The hygienic -dietetic natural method of treatment of A. v. 
Duhring is simply paradoxical. He allows bis patients ratjier 
large quantities of carbo-hydrates in the shape of stale white 
bread, rice, peas, haricot-bean a, and dried fruits, and only 
excludes sugar. He maintains that these vegetables, dried 
apples, plums, and cherries, when soaked in cold water for a day 
and then well cooked over a slow fire for several hours, in spite 
of tlie large amount of carbo-hydrates, form no derivatives of 
sugar, but are digested and aaaimilat«d (?). Several control 
experiments discountenanced this supposition. On the other hand 
V. Diibring's hygienic treatment — the use of cold wat«r in the 
form of wet pack and cold friction, plenty of muscular exercise 
in the open air, home gymnastics, and respiratory exercises — ia 
qoite rational in suitable cases, and its efficacy cannot be 
gainsaid. It remains uncertain, whether the successful results, 
even in the grave forms that v. Duhring's method boasts, are 
true recoveries or only temporary ameliorations. 

Similar routine methods of treatment, wrongly termed syate- 
matic, should have no place in diabetes — a disease, as setiology 
tells us, which appears at one time to develop from nervous cauEes 
(psychoses), at another from constitutional {obesity, gout), and 
i^ain from organic disease (pancreas and liver). Moreover, when 
we take into consideration how different the nature of every 
individual and the predisposing causes (diminished power of 
resistance, inherited disposition, conditions of life) that infloenoD 
the disease are, we can easily understand why the symptoms 
which a given treatment is to suit are so diverse in each case. 
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Nevertheless there are certain general measures, hygienic, dietetic, 
and medicinal, which should regulate treatment at the beginning, 
and in the further course of the diseaae may bo varioiisly modified 
according to the nature of the case. 

A. DIETETIC TKEATMEST. 

Foremost stands the principle of eliminating as much aa 1 
possible the carbo-hydrates from the nutriment. Itisl 
absolutely impossible to get rid of them entirely, as even purely f 
animal fare, nieat and eggs contains carbo-hydrates. Chemically I 
pure albumen would have to be administered, which, however, ,' 
would not maintain the bodily condition, let alone improve it. 

The various forms of sugar— -cane, fruit, grape and, milk sugar- 
are the most harmful. Inosite, inuiin.and lEevulose, whid 
are also sugars, form an exception, inasmuch as, from experiences^ 
their consumption is not attended by any excretion of sugar in 
the urine. The same holds good for mannite, which, tbongh 
sweet, is an alcohol and not a sugar. Practically tliese, togetier 
with glycerine, which is harmless to many, are readily used by 
many diabetics, while others do not find them a substitute for I 
cane and fruit sugar. Honey, on account of its chi 
taining lievulose, may be allowed in moderation. All theee sugar 
substitutes have been thrown into the shade owing to the 
discovery of saccharin a few years ago. This substance 
exceeds all other known kinds of sugar in sweetness some 300 , 
times ; very little is needed to confer tie usual amount of sweet- J 
ness to food and drink. At first, from its being difficult to I 
dissolve, it was little used, now it has become general owing to i 
its solubility being increased through combination with sods, and I 
its cost being much reduced. All diabetics may take it I 
without restriction. I have never been able to detectany 
injurious effect, either in digestion or in any other respect, but 
where from its great sweetness it may nauseate, it is better to 
dispense with it. 

Next to sugar, bread and other farinaceous articles are most | 
harmful owing to the abundance of starch they contain. The f 
deprivation of bread is the most difficult to bear, for the patient ( 
can give up everything else, e.tj., farinaceous foods, confectionery, 
and sweet fruits, much more easily than bread. This great 
longing for bread must always be borne in mind by the physician. 
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For while the use of sugar and other carbo-hydrates can at oncp 
be stopped as soon as the diagnosis of tie disease is confirmed, 
bread must only gradually be withdrawn. Kven the most in- 
telligent and strong-minded patients will declare tJipy cannot go 
on without bread, and consequently otien become refractory 
towards other prescribed measures. Eveiy fortnight the amoniit 
of bread taken in 2 !• hours may be lesaeiied by 50 grms. (about 
li 02.). If the patient was accustomed to consume daily 30(( 
grms. (about lOJ oz.), in the course of two months it will have 
dropped, to 100 grms. per diem (about 3i k>y..). If the amount 
of sugar in the urine is found to have decreagi-fl during this period 
to 1 per cent, or below, then the 100 grms. (circa 3i oz.) may 
be continued for some time ; but, with an increase of sugar tbn 
supply of bread must be still further reduced to a roll per 
diem, weighing 30 to 40 grms. (from 1 oz. to IJ oz.), or, if 
necessary, bread must be forbidden altogether. By this gradual 
method the patient does not feel the Iobb so much. If the sugar 
diminishes in consequence of this line of treatment until traces 
only can be itcognised, some months should be allowed to elapse 
before bread is resumed in the diet. It must then be given 
tentatively and with great caution. After a few grams of bread 
the urine should be examined two hours later, in the following 
days it may be slowly increased by a few grams until the 
limit of toleration for amylaceous food is reached. What holds 
good in the case of brejid is equally true of other carbo-hydrates 
i.e., those kinds of vegetables and fruits which we shall mention 
more snccinccly later on. An examination of the urine after 
eating any of these is in fact the best indication of the amount 
of carbo-hydrates the patient may safely partake of without 
materially increasing the quantity of sugar excreted. 

Instead of ordinary bread several substitutes have been 
proposed, either by freeing the Hour from starch through washing 
(gluten bread), or by adding so much bran to the flour that the 
percentage of starch is greatly diminished (bran bread). An 
artificial bread may be prepared from lichenin (Icelandic moss) 
and its congener inulin, which have no influence on the excre- 
tion of sugar. Lastly, there is almond bread, made with almond 
■ meal, eggs, and fat, which is almost destitute of et^arch. The so- 
I called Graham bread appears tobe confused with bran bread, 
Viad is regarded as a bread substitute. It is, however, nothing 
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hut breaJ, made from fine wheat whicli has been coarsely ground 
(hence termed whole meat bread) without separating the bran. 
'LTie meal simply retains the bran, the chief constituent being 
flour for all that, whereai^ in bran bread, the bran, to which only 
a small amount of starch unavoidably adheres, is the chief ingre- 
<lient. This error appears to be pretty prevalent with the pabtic, 
and hence it is never superfluous to mention this matter to the 
patient. All such bread substitutes are only useful in a small 
number of cases, partly owing to their insipidity, partly to their 
liigh price, and still more on account of their indigestibility. 
Usually patients give them up after a short time, and whenever 
I can, I avoid even mentioning them. Other cereals (rye, oata, 
barley, &c., and their various preparations) of course are jn3t 
as harmful as wheat and its products. Nest to these in point of 
starch contents come pulse, peas, beans, and lentils, then 
rice, potatoes, maize, sago, tapioca, arrowroot, and other 
trpe and field produce, which are scarcely known by name in 
thi^ country and need not be mentioned. Each and all are to be 
struck out of the dietary, as they contain from 60 to 80 per cent. 
of starch. 

Of other vegetables generally used as articles of diet, the 
following must be avoided on account of their relative ricbnew 
in carbo-hydrates: carrots, kale- turnips (kohl-rabi), horse" 
radish, garlic, onions, and celery. The following may be 
permitted in moderation: sour-kraut, caulifiowei^ 
Ijroad-beaus, turnips, mushrooms, truffles, artichokoBtlj 
radishes and black radish (a large turnip radish). Tho' 
following may be used in larger quantities: spinach, 
h'rench beans, cabbage, lettuce aud other greens used 
in salads (cabbage-lettuce, endive), watercress, eeakale, 
gherkins, asparagus, and sorrel. The last mast be 
avoided if oxaluria be present. Of the various kinds of firuiti' 
the following must be forbidden under all circumstances as the 
most harmful: grapos, melons, plums, figs, bananaa, 
pears, chestnuts, peaches, apricots, and other sweet indir- 
genous and foreign fruits. Strawberries, raspberriei^ 
currants, crab-apples, bitter cherries, oranges, al 
monds, and hazel-nuts in moderation may be alio' 
Walnuts may be eaten with impunity. 

As regards beverages, milk must be considered first 
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foremost. Milk contains all the eleraenta of nutrition in the 
moat compact and digestible form, which not only maintain tlio 
iiitrogenoua eqnilibrium of the body, but even considerably 
increase its weight, as is seen in the rapid growth of the suckling 
infant. To deprive diabetics entirely of so admirable a form 
of nutriment on account of lactose, as Cantan! and others recom- 
mend, seems to me going too far. The amount should be limited 
to an average ] 20 grnis. (about 1 fl. oa.) per diem, which will do 
the patient more good than harm. The fallowing milk products 
are quit^ permissible: cream, butter, sour milk in which 
lactose has been converted into lactic acid, curds, and cheese, 
OS wellas koumiss and kefir. On the other hand, buttermilk 
and whey are not allowable, Tea and coffee may be taken 
as usnal, with or without milk, and saccharin acconliug to taste. 
The taste of unsweetened black coffee may be improved, according 
to some, by adding the yolk or the well-whisked white of an egg. 
Cocoa prepared from the nibs is harmless, but chocolate 
manufactured from the bean should be forbidden in toto. 
Lemonade unsweetened, or sweetened with saccharin, should 
only be taken in moderation and not allowed to touch the 
teeth, as these tend to decay in any case. Almond-milk and 
the various aerated, soda and mineral, waters may be used 
without restriction. The case is different with alcohol. The 
more or less pare forms of spirit, e.g., cognac, rum, corn-spirit, 
alibowitz, whisky, brandy, &c., are considered by all to be harm- 
ful to diabetics, even when the quantity of sugar excreted is 
not thereby increased. The general condition of the patient 
decidedly deteriorates, and even the feeling of languor and loss 
of strength is not removed, by the administration of alcohol. 
With reference to wine opinions differ. Of course al! wines 
artificially sweetened, French and other champagnes, Malaga, 
Tokay, Rust, &c., as well as those partially fermented and the 
sweetish fruit wines, should be rigorously excluded from the 
dietarj-. 

Whereas some writers have noticed no injurious effect even 
after excessive wine-drinking, others have remarked just the 
contrary. This is after all not surprising, for, Uke the whole 
question of diet, it is solely a matter of individual idiosyncrasy. 
It is evident that if wine be allowed in moderation, in most cases 
it should be given tentatively at first, and those should be 
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preferreil which contain least alcohol nnd sugar. Therefore 
gen nine Bordeaux and Austrian mountain-winea are more 
suitable than I'ort and Burgundy. Hungarian and Rhenish 
wines are generally somewhat sweeter, containing more than 
1 per cent, sugar. Beer, which besides alcohol and engar 
contains de.vtrin, should not be taken at all a^ long as sugar is 
being exci-eted. Should traces only be present, the patient may 
take now and then a glass of well-brewed beer (preferably Pilsen) 
and not too rich in malt. As for taking beer regularly, he must 
not entertain the idea for a moment. Thirst is quenched most | 
satisfactorily by pure spring or well water, and with pieces of ice i 
should polydipsia be distressing. Spices of every descrip- | 
tion (pepper, chillis, ginger, cinnamon, vanilla, and curry) , 
should be cut down to a minimum. Sa 1 1, less harmful than any. | 
should, however, be taken sparingly, as it increases thirst, which | 
at all times is difficult to allay. If we cut off in this manner the 
supply of carbo-h;'drates, the chief nutriment of the diabetic will 
consist of meat, eggs, and fats. Meat, moreover, ia not 
quite free from carbo-hydrates; it contains small quantities ol 
dextrin, maltose, and grape sugar, the influence of which is, how- 
aver, completely counteracted in the body. The various kinds of I 
meat of all mammals, birds, fish, amphibia, ivptilia, and shellfish — J 
turtle, crabs, lobsters, frog's legs, oysters, snailn, &c. — may be I 
taken, as well as the various organs used as food, brain, lungs, I 
pancreas (sweetbread), kidneys, and spleen, except the liver, f 
which contains sugar in the nomial state. There is also no i 
objection to the use of the various meat salts and extractives in | 
the form of soups, broths, beef-tea, Liebig's extract of meat, and 
Leube-Rosentlial's solution of meat. It may seem superHuous to i 
mention that in the preparation of various dishes, the customary 
addition of flour must be strictly avoided, still there are many 
persons ignorant enough in culinary matters who have no idea . 
that dressed meat [baked fowl, baked fish, the so-called Viennese 
cutlets), as weU as most vegetables, thick sauces,* and soupa, are | 
prepared with flour, and are frequently partaken of in blissful 
ignorance, especially in hotels and abroad. Hence the physician 
should make it a rule not to place implicit confidence in the 
assurances of his patient that he is dieting himself very strictly, 
but should always obtain from him what and how much he eata and 
• Both thflBO may bo mute taaty with yolk of egg nnd oream. 
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drinks at the various meals, dowii to the minotest detail. Many 
a snrprise and explanation will be in store for him ! Next to 
meat, eggs, uncooked, soft or hard boiled, or prepared with 
batter, are most nutritious. As regards fat, in tUeearlier writings 
most diver^nt views are met with, some deeming it useful, 
otliera harmful. More abundant experience of later years has 
clearly proved that fat is exceedingly useful in diabetes, and in 
very many cases absolutH?ly indispensable. Carlsbad physicians 
in particular, who prohibit the use of fat of every description to 
all other patients, as it disagrees with tbem while taking the 
waters, find to their surprise that diabetics can consume an 
extraordinarj- amount without interfering in the least either with 
digestion or with the ti-eatment they are underling. I know 
some patients who actually bad a great distaste for fat and rich 
dishes before they became diabetic, but now evince quite a strong 
desire for them. Some exceptions there may be, but these only 
prove tie rule. In this <]uestion clinical experience has more 
claim to speak decisively than any theoiy, no matter how 
well based, that tries to prove actually in the digestion of fats 
glycerine is formed in large quantities, and consequently the 
excretion of sugar must increase. Moreover, fat possesses a 
valuable jiroperty, and one which cannot be too highly prized, of 
inducing satiety much more quickly than meat. The patient 
thus e-scapes the danger arising from eating too much meat 
and of overtaxing the digestive powers, producing loss of appetite. 
This latter may be fraught with peri! to him ; to preserve the 
appetite and digestion intact should ever be his main object. 

According to Seegen, sugar is formed in the liver from peptones 
and fat ; if the body be deprived of fat, more meat will be 
required to form sugar, and, owing to proteid disintegration, 
emaciation would rapidly proceed, as is seen in the Banting 
system, where the diet is exclusively meat. Even obese patients 
benefit from the preserving property of fatty food, for they 
retiain their emhonpoint for a long time, which contributes to 
their peace of mind in no small degree. 

Aa a rule from 150 to 200 grms. of fat (from | lb. to i lb.) may 
be taken with the food in 24 hours. In the majority of cases I 
do not consider it necessary at all to i-egulate the amount, but 
leave it simply to the judgment and taste of the patient. It 
should be seen that it is always fresh and sweet, and due regard 
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ahoultl be paid to the digestibility of the ' 



I various animal onS 
vegetable fats (oils), which is by no means equal, and those 
should be chosen which from experience are most easily borne 
by the patient, e.i/., olive oil, fresh butter, pork dripping, aii4i 
sardine oil. The various jelliea prepared from cartilaginoi 
and connective tissnes, aspic brawn and the Hungarian Kocsony^ 
are quitfl harmless, and may ba eaten without restrictioi 
Mixed with a little vinegar and oil, diabetics relish thei 
agreeable addition to fish and cold meats. It remains 
discussed as regards diet whether it is advisable to allow t> 
patient to eat so much as to satisfy appetite or not. In tiau 
question again opinion has quite changed of lat^. For V\ 
have shown that the excessive diet of meat and eggs wbiel 
patients were usually placed upon, gave rise to loathing s 
distaste, and from the greater difficulty in digestion cause 
dyspepsia with its sequeiie, besides increasing the amount of 
sugar. Now it is preferable to allow him to feel a little hunffn-^ 
than satisfy appetite completely. However, to make him fast 
once or twice a week, as some propose, I consider cruel, and at 
the same time harmful t« the patient. Frequent and small mesla 
are most suitable, generally live are sufficient during the day, 
bearing in mind to vary them as much as possible. Culinary^ 
invention will find no difficulty in preparing for several i 
various appetising menus from the many kinds of meat and t 
fi-om lobsters, crabs, oysters, eggs, aspic, and from the pern 
sible vegetables, fruits, and beverages mentioned above. 

Finally, every patient should make it a rule to eat slowly, t 
small mouthfuls, and masticate thoroughly in order that 1 
influence of the saliva may be complete. 
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B. HYGIENIC TREATMENT. 

Here again no hard and fast rules can be laid down, i 
individual should be treated most carefully according to I 
special necessities of the case. For instance, one of the mot 
important hygienic measures, fie methodical invigoratioaj 
of the system, cannot be carried out in every case of diabet« 
It is onlyin those cases where the temperature is but little belowfl 
normal, cold hands and feet are not complained of, and where thiM 
constitution is naturally robust, that cold baths, douches, 
wet friction, and aeropathic treatment can be resortedJ 
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to for their bracing effects. Where a tendency to funinculoaiH 
exists, any powerful Btimuliia to the skin must be avoided, e.g., 
wet pack, a prolonged nse of which will even iji healthy subjects 
produce an outbreak of boils. 

For the preservation of the skin, which may require special 
attention on account of its dry and Iiarah cliaracter, ordinary 
hike-warm baths, 2t!°— 27° K. (90^°— 924° F.), with perhaps 
& little mild hard soap, may be token once or twice a week. The 
most scrupulous attention to the mouth and teeth cannot 
be too strongly insisted upon. Formation of aphthje, sponginess 
of the- gums, the great tendency to caries of the teeth due to 
acid secretions of the buccal cavity, may be best prevented by 
frequently rinsing out the mouth and throat with a lotion of 
chlorate of potash or of salicylic acid to which a little bicarbonate 
of soda is added. The teeth and gums should be brushed with a 
soft tooth-brush, and the interstices freed from any particles of 
food, which become so soon offensive. According to experience 
catching cold always renders the diabetic's condition worse; 
he clothes himself instinctively in thick garments, even in warm 
seasons, and during winter does not care to leave the heated 
room. The best protection against cf>id is after all the tone 
imparted by hydropathy. Those patients, however, to whom this 
treatment is inappropriate, or are disinclined to follow it, should 
spend at least several hours daily in the open air, e.7., tn light 
gardening, farming pursuits, hunting, fishing, riding, and driving, 
at first in fine weather, later on at all times. 

The well-to-do may pass the winter in one of the Southern 
health resorts. Care must be constantly exercised in having the 
sitting and bedrooms well aired. Active muscular 
exercise is of very great value in those strong enough to take 
it ; it always diminishes the excrt-tion of sugar, and improves the 
general well-being of the patient. Any muscular o\-er- exertion 
mast be avoided, and extended intervals of rest from bodily as 
well as mental exercise should always be allowed. From expe- 
rience, a long unbroken jonniey, e.specialiy when accompanied 
by worry and trouble of all kinds, is very detrimental as regards 
the amount of sugar excreted. To introduce regularity iu work 
I best wherever possible. For weak and debilitated patients 
ble to work, passive movements and easy Swedish 
P^mnastic exercises form a good substitute. In such cases 



198 HOFMEISTEB OS DIAUETES MELLITC3. 

massage is of special value, applied daily for twenty minQt-ea. 
It is not necessary to atrip the body, but all the muscles may be 
thoroughly, one by one, grasped, squeezed, and kneaded througK 
a light garment. 'ITie discomfort after the first sitting dis- 
appeare in the course of a few days. The effect of massage is 
strikingly beneficial and often has a very favourable inSuence ott 
the excretion of sugar. It stands to reason that excesses of 
every description— pleasures of the table, sexual indulgence, 
smoking, gambling, as well as muscular and brain activity — 
must be most harmful, accompanied as they generally are by 
much excitement. 

C. MEHICISAL TREATMEST. 

Pharmacotherapy is far behind dietetic treatment in impor- 
tance. Since we are successtul in the slighter forma of diabetee- 
— and these are the great majority — by means of withdrawing 
more or less the carbo-hydrates from the regimen, in causing the 
disappearance of the augar and relieving most of the other 
symptoms, we really do not require any medicines, for they 
could do no more. Still, the withdi-awal of bread and other 
carbo-hydrates is not a matter of no consequence, or indeed 
easily accomplished. An inestimable boon would be conferred 
on patients, if this restrictive treatment could be replaced by a 
medicament. But so far, unfortunately, none has been dis- 
covered. It is true, we know, that certain drugs are able to 
diminish the sugar, even with ordinary diet, still, either their 
effect is transitory or they are successful only as long as they 
are used, and, if persisted in, may seriously injure the healt.h in': 
other ways. The drugs whose effects are temporary are simply 
endless. There is scarcely a remedy in the old as well as in 
new Pharmacopoeias of everj- country which has not been tri( 
by one or other physician, and pronounced efficacious, at leasts 
for a time, but even here superficial obsei'vation often went hand' 
in hand with mistaken conclusions. One remedy gave way tOj 
another, and none remained loiig in the field. I need not allndo, 
to the older physicians and their blind empiricism, but even 
disciples of the new scientific school, who have been guided in 
their choice of drugs by theoretical considerations, have not fared 
much better — for instance, Contani and his much-lauded lactic 
acid. As the sugar in the body passes directly into lactic acid. 
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it appeared very reasonable to administer the latter ijistead of 
sugar, just as we endeavoured to lighten the work of the stomach 
ID cases of feeble digestion by giving peptones. Experience, 
however, left the theory in the lurch — lactic acid proved to be 
more harnifu! than useful. 

The antiseptics, phenol, salicylic acid, quinine, iodo- 
form, the modem panacea antipyrin, and all the rest, fared no 
better. Even the powerful drugs strychnine, arsenic, pilo- 
carpin, &c,, have been long ago abandoned by most physicians, as 
their continued administration is an obstacle in itself, I find that 
an English physician, Squire, latterly has strongly recommended 
phosphorus -005 to -01 grm. d'^ gr. to i gr.) twice daily. 
Corrosive sublimate finds support from some author whose 
name shall not be mentioned, who without any justification regards 
S3rphili3 as a cause of dialjetes in the majority of cases. Let us 
hope he will not entertain tJiis opinion too long. The adminis- 
tration of cod-liver oil, which was undoubt-edly of great benefit 
in former times, has now become superfluous, owing to the 
admission of fat into the dietarj*. Hitherto only three remedies 
have stood in any degree the test of experience, and are most 
frequently prescribed. They are opium, morphine, and the 
alkaline waters which Carlsbad, Vala, Vichy, and Neuenahr 
offer. Opium, and still more so morphine, diminish the 
excretion of sugar with ordinary diet, at times completely arrest 
it, improve the nutrition and bodily weight, and cause the most 
troublesome symptoms to disappear, as long as tbey are adminis- 
tered, and even some time aft^r they have been discontinued. 
Unfortunately, however, we are obliged to stop them after 
some months if we are not to make our patients opium-eaters or 
morphinomaniaca. Still, for a short period (4 to ti weeks), or 
used alternately with alkaline waters and diabetic diet, they are 
extremely valuable, and in many cases indispensable. It is not 
yet explained whether they act by diminishing metalxiliam, or 
calming the nervous system, or have a specific influence over 
the disease itself. The great toleration of the two drugs is quite 
remarkable in diabetes. Incredibly large doses may be given 
without causing any of the usual drawbacks — obstinate consti- 
pation, drowsiness, and lethargy. Large doses can be given at 
the outset, opium 1 dcgrm. (IJ), morphine 5 cgrm. (j gr.), and 
they may be increased till treble the amount is taken at each doae 
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morning ami evening. However, as eooii as tie first symptoms 
of craving appear, restlessness, irritability, and painful sensations 
about the time usual for their administration, they must at once be 
stopped. Aa regards the alkaline mineral springs, 
Carlsbad stands tirst on account of its beautiful situation, its 
excellent arrangements for treatment, and the confidence which 
its old repute inspires in patients. It is undeniable that 
alkalies, in whatever combination, are sometimes capable of 
completely arresting, though only in the slighter forms of the 
disease, the secretion of sugar without resorting to anti-diabetic 
regimen. But in Carlsbad treatment almost always begins with 
placing the patient on rigid diet, and then gradually relaxing 
this until the limit of toleration of carbo-hydrates is reached. 
The inestimable value of this method consist* in Uie period of 
toleration lasting much longer than with any other line of 
treatment. For once having determined the amount of bread, 
vegetables, and fruit the patient is able to take with impunity, 
provided ho does not exceed this limit after the course of treat- 
ment, he may go on for some years, excreting either no sugar 
or but a small quantity, without feeling any the worse. This ii 
not only the experience of Carlsbad physicians, but has been con- 
firmed by the most eminent members of the profession in 
tiermany, whence the largest number of patients come. For 
many reasons it is preferable that the waters should be taken at 
the springs ; where this is not practicable the patient should 
order twice a year twenty to twenty-five bottles — either Spmdel, 
Schloss, or Miihl water — gently warm the water to 40^ 
(122° F.) and take it according to the prescribed rules in Carlsbad. 
If the physician makes periodic and judicious changes in the use 
of these three powerful therapeutic agents — anti-diabetic diet, 
opium, and alkalies— he will be able in many cases to prolong 
life considerably. This line of treatment does not prevent 
attention to symptoms. Hence sleeplessness should be 
combated by sulphonal, chloralamtd, excitement by bromide 
of potassium, neuralgia by antipyrin, &c. Electriciiy may be 
used in cases of impotence, spirit lotions containing salicylic 
acid in pruritus universalis, and local treatment must not 
be omitted in eczema and fnruncnlosis, &c. 

These are the leading features of rational therapeutics la 
Diabetes mellitus from the present stand-point. 
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ADDENDUM. 

I greatly regret, owing to this paper being already in print, 
not to have been able to allude to the latest work of Seegen's 
'* On Sugar Formation in the Animal Body." It only remains 
for me to refer the reader to this book, whose author has already 
gained great repute for his researches in Diabetes. 
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The pathology of the nervous system is one of the favoureil 
children of our presenWlay medicine. Hardly any other branch 
of our studies from a condition of complete chaos has attained in 
so short a time so high a defp^je of development. If we compare 
the text-books of Marshall Hall and Romberg, both datingfrom the 
forties, and both standard treatises for their time, with the works 
of Erb and others of to-day, wliat a revolution there has been in 
something like forty years ! 

Histological investigation has gone hand-in-hand with exi>eri— 
mental researches into tbe tiinctions of the nervous system under 
normal and morbid conditions ; new and more exact methods 
have promoted clinical study and given certainty to its results ; 
and the therapeutics of the varioas affections has received an 
immense impulse through the perfection at which the physical 
methods of treatment iiave arrived. 

Relatively the least positive advance has been made in (etiology, 

fiict which is explained by the great difficulties which anrround 

16 subject. These difficulties are particolarly great when we 

oome to consider the causes of diseases of the central nervous 

system. We must not, however, omit to notice that even on tJiis 

line of investigation there are already several landmarks laid 

down which form the beginningsof ascientific treatment, I call 

to mind the important work that Dejtirine lately showed has 

been done in regard to the influence of heredity on the origin of 

nervous disease ; the investigations into the causes of general 

paralysis of the insane and of locomotor ataxia ; the investigations 

into the effects of chronic lead poisoning and the abuse of alcohol 

limd tobacco ; and lastly, the researches into the influence which 

ite and chronic infectious disease may exercise on the nervous 

t«m. 

We do not frequently see, as you know, disease of the central 

r peripheral nervous syst«ra follow from acute infections disease. 

3ie nervous disturbances which result from enteric fuver. 
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puerperal ferer, sinallpos, measles, scarlet fever, and acute 
rheumatism are on the whole of rare occurrence ; relatively the 
most common are the paralyses after diphtheria. 

Of all infectious diseases syjjhilis is undoabtedly the most 
important in the present connection. Its cansal relations to 
nervous disease have become during the last twenty years an 
object of continually increasing attention, and although in the 
conflict of opinion here and there there has been some shooting 
beyond the mark, yet we can no longer doubt that in the 
ffitiology of this class of diseases syphilis is an element of great 
consequence. The multitude of important facts which recent 
times have brought to light, and the eminently practical 
character of the question, make it a duty for us all to study these 
things more carefully for our guidance both in diagnosis and 
treatment. Of course it must not be forgott^'n that we are oft#ii 
moving on uncertain ground, and that many, and those too the 
moat important, questions are stilt matters of controversy. On 
this account the greatest caution is necessary in the interpretation 
of appearances, and in the estimate of their practical worth. 

The historical development of the knowledge of the relation of 
syphilis to the nervous system maybe summarised in a few words. 
It belongs wliolly to our century, for what has come down to us 
from the 17th and 18th centuries represent conjectures ratLer 
than facts. As in other departments, so here also we can 
recognise very distinctly the absence of scientific verification in 
the eccentricities in which physicians of eminence indulged in 
their statements about these matters. 

The whole question was first subjected to a thorough study by 
Virchow. His investigations referred chiefly to the late forms of 
syphilis in the periosteum, the cartilages, the boues, and the 
viscera. The particular character of the changes in the brain and 
its membranes, especially in the vessels supplying them, has beea ' 
since determined by E. Wagner, Steenberg, Heubner, and others, 
not to mention Virchow himself. Eminent clinical teachers 
and neurologists in all countries have taken part in the farther 
development of the questions at issue; besides E. Wagner, 
there are among others Westphal, Leyden, Erb, ilendel, RampC 
Charcot, Foumier, and Cliffoi-d Albutt. To Rumpf especially 
we owe lately an excellent exposition of all that has been hitherto 
known, with the addition of a large number of new observations 
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TOd discoveries. Tlie question started by Fournier as to the 
causal relations between syphilis and locomotor ataxia has given 
rise to a very active discussion; and the connect.ion between 
syphilis and general paralysis of the insane is a subject which is 
already represented by a literature of its own. I shall begin with 
consideration of Syphilis of the Brain. 

(Syphilis may make its appearance within the cranium in four 
Jerent forms. 
1. As syphilitic disease of the Ijones of the akull and its 
emal periosteum the dura. 
2. As chronic syphilitic lepto-meiiiugitis, in other words, as a 
le periencephalitis analogous to syphilitic perihepatitis. 
8. As syphilitic disease of the arteries. 

4. Aa syphilitic disease of the substance of the brain itself, 
infective granuloma. This appears either as a circumscribed 
gumma or as a more diffused infiltration of the brain substance. 

The two last-named forms, syphiloma of the. brain and 
syphiloma of the cerebral arteries, are not oidy by far the most 
common, bat it seems generally occur in association. For the 
andersf-anding of the multiform almost kaleidoscopic picture* 
presented by the symptoms of cerebral syphilis, this is of some 
importance. 

Let us look first at the general features of these affections. 
Syphilitic disease either of the dura or pia is attended with the 
symptom 3 of chronic meningitis. The evidences are those of difl'uae 
or circumscribed irritation of the membranes, combined with 
irritative disturbances of the cortical functions, with absence of 
localising symptoms. Taking precedence of all the symptoms is 
the violent headache which at times, especially during the night, 
becomes intolerable. Thereafter the other features of irritation of 
the cortex, sleeplessness, excitement, inability to think, weakness 
of memory, hallucinations, and illusions. Focal lesions may be 
added if the meningeal process penetrates intothe brain -substance. 
This last-named occurrence, which appears to be not at all 
uncommon, will give rise, if at the base or in the motor areas of 
the cortex, to distinct motor and sensoiy derangements \4"hich 
may form a guide to the localisation of the lesion. Or, on the 
other Irnnd, the hypertraphied tissue of the pia may gradually 
shrink, producing, if on the convex surface, lesion of the cortical 
^entres, and if at the base, constriction of the cranial nerves. As 



■208 ZIEMS8ES ON SYPHILIS OF THE NERVOIS SYSTEM. ^ 

far lack as 1858 I drew attention to the occurrence of this kini^fl 
of basal syphilitic lepto-meiiingitis. I published at that time iiiV 
Virchow's Archives an observation showing how this v&detfm 

comes to be of importance for the cranial nen-es. ■ 

The cfMe ytas that of n man 33 jcnrs »f ttKC vrhn had piis!>ed:fl 
througVi an attack of ayphilis a year Wore. Willi violent heodacbMa 
there came on dipl(i|iia. ptosis on the left side, paresis of lh^| 
rif;ht faeial. paralysiB of the palate, aud diRiculty in Bpeakii]|^| 
The eiaminution showed complete paralysis of the left 3pd, thin 
right 4th, the 6th on l>oth sides, and the right facial, paresis dCH 
the right 3rd and left facial, and lastly paresis of the right nppftvl 
extremity. Severe vertigo, staggering gait walking lieing onl^H 
poasililB when ho was anpported on either side. Death froisfl 
pulmonary phthisis followed. H 

The post-mortem showed coniiiderahlo thickening of the pia l^| 
the base aud constriction of the cranial nerves. With thlM 
microscope could be made out degenerative atrophy of those thaV^ 
had been completely paralysed, and partial degeneration of thiMW 
that had been merely paretic. The olfactory, optic, trigeminal. 
hypogloRsal, glosso- pharyngeal, and spinal nerves and the righl 
viigus wore intact. The brain substance showed nothing ahnor- 
nial. No attention was paid at that time (1858) to the arteries. 

(xriesinger published an analogous case shortly after this 
While oil the whole such instances as those of syphilitic perieA 
cephalitis are of rare occurrence, yet there are a number of Pi 
clinical and anatomical observations which go to confirm my o*J 
and Grieainger 9 statements. 

The diagnosis is determined apart from the history by t 
initial headache and the progressive paralysis of many of t 
cerebral nerves, especially the third ; further, by the condition d 
tlie pnpils and the reaction of the paralysed nerves to electricity. 
The result of antiaj-philitic treatment may also give considerable 
aid, but if the case is far advanced, as the preceding wan, our 
experience hitherto has been that this may not be of much 
fissi stance. 

The syphiloma of the brain substance, a speci^c infective 
f^'anuloma, pursues its course, on the other hand, with the 
features of a circumscribed cerebral tumour. The headache, th? 
epileptiform convulsions, the monoplegic or hemiplegic pareaas 
or paralyses, with subsequent spasmodic attacks in the paralytiad 
muscles, the cortic&t speech-derangements, the condition of 
intellectual and mental weakness, and the apoplectiform attacka 
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■—these symptoms warrant the diagnosis of a syphilitic cerebral 
tumour, if it is certain there has been previous aj-philis, and if the 
|iatient is still young or not past middle life. Of course in a case 
iike this the favourable result of anti syphilitic treatment after- 
wards is of great value for the confirmation of the diagnosis. 

I would tike, however, further to draw your attention to some 
fTfiieral considerations which may be important in this connec- 
tion. In a case of syphilitic disease of the brain substance, as a 
rule the symptoms are not so purely those of cerebral tumour 
as in other kinds of growth, for iTi addition to these we have those 
pmduced by the lesions in the vessels and membranes. Besides 
I'.ical symptoms, therefore, we have disturbances in the circulation, 
in the sensations, and in the intelligence. Again, the epilepti- 
form attacks are generally very severe, of long duration, and often 
followed by after-pain persisting for several days. Between the 
more serious attacks there may come numerous slighter fits of an 
apoplectic and epileptiform nature, pareses of single cranial 
nerves, attacks of giddiness or sensorj- disturbance, often only 
lasting for a moment, variations in the intensity of the headache 
and in the general motor and intellectual weakness. 

When cerebral syphilis takes the form, not of tumour, but of 
syphilitic disease of the ve.ssels, the diagnosis is more difficult. 
The importance of this arteritis Inetica for the central nervous 
system becomes more evident the more thoroughly it is studied. 
Attention has only been turned to the affection during the last 
thirty or forty years, and we may perhaps consider the Danish 
physician Steenberg the proper discoverer of the connection of this 
form of arteritis with syphilis. Before his work, which appeared 
in 1860, isolated observations of disease in the larger arteries of 
the brain had indeed been published by Virchow, Dittrich, 
Bristowe, Graefe, and others ; but Steenberg was the first to 
ilistinctly recognise the alterations in the vessel-walls as syphilitic 
and thus give a definite direction to the whole inquiry. Since 
then E. Wagner and his pupil Heubner have made a careful 
study of the finer structural changes in the vessel-wall, and it is 
especially to Heubner's work, which appeared in 1874, on syphilis 
of the cerebral arteries that this association, at once so interesting 
and so practically important, has been generally recognised. 

The discussion on tho point whether this specific process begins 
in the intima as Heubner thinks, or in the media or adventitia as 
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Ilia opponents suppose, has no great clinical importance. Of 
much greater consequeiice is the question as to what constitutes 
the specific character of the inflammation of the vessel-wall anti of 
the syphilitic granulation tissue. That it depends on invasion 
by a parasitic infectious germ the pathogenic micro-organism of 
Hyphilia can to-day be no longer a matter of doubt. Microscopic 
evidence of such invasion has been brought forward in various 
fonns, first by Lustgarten, then by Doutrelepont and Schtitz, and 
finally by Diase and Taguchi, but the needful confirmation ia 
still wanting. 

The study of this syphilitic vascular chtinge and ita couse- 
(juences has very great clinical significance. If we simply keep 
to the facts as they have been established we have the following: 
syphilitic arteritis leads to narrowing of the vessel-wall, and 
ultimately to its obliteration ; the necessary consequence 18 
limitation of the blood supply and diminished nutrition of ihe 
brain substance, and proceeding a step further, aniemic necrosis 
or white softening. Thcsecirculatoiyderangementsareof themore 
serions moment that the arteritis has a special preference for the 
region of the great arteries at the bas •, especially the basilar and 
its branches. In this way the centres of vegetative life in the 
medulla and the. great motor paths in the pons are in danger. 
At the same time we are not to undervalue the practical 
significance which attaches to the consecutive atrophy of the 
different layers in the wall of the larger arteries, especially tlie 
fenestrated membrane and the muscular coat. It is this atrophy 
whii:h gives the conditions for the formation of aneurisms on the 
one hand, and for rupture of the arteries on the other. 

It has been repeatedly asserted that this arteritis obliterans 
which occurs in the 8\'philitic brain is anatomically only slightly 
diflerent from the endarteritis deformans of old age. As long 
certainly as we are unable to demonstrate the existence of the 
pathogenic infective germ of syphilis in the infiltrated tissue 
in the vessel-wall, to draw the anatomical distinction in any 
particular case, especially if it ia far advanced, will be often ft 
matter of d'lHculty. Clinically, however, the features of endoi^ 
teritis deformans are as a rule very different from those 
syphilitic eiido- and peri arteritis In the first place, in syphilis 
the base and the cort^'xare preferred, while in senile endarteritis 
it ia mostly the region of the distribution of the sylvian artei 
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vhicli is affected. There are no donbt cases in which, as we at 
present stand, it is impossible to draw a distinction between the 
two forms during life. Tliose well on in years who have 
contracted syphilis in earlier life are instances of this. In 
them thromboses or bsemorrhages in the neighbonrliood of the 
sylvian fissure, or aneurisms of the basilar or internal carotid 
may nccur, and without prodromal symptoms for any length of 
time (]ULckly lead to a fatti! issue. Prodromal symptoms going on 
for a long time have appearefl to many to be elements of 
particular importance in the diagnosis of syphilitic vascnlar 
disease; and they are unquestionably of some value in cases 
occorring in younger individuals, but they cannot lay claim to 
much significance in those more advanced in years, for in the 
case of atheroma occurring in the latter long before the larger 
branches are completely obliterated we may have sj-mptoma of 
ischiemia in regions supplied by the smaller twigs. These 
symptoms may completely disappear through establishmant of 
the collateral circulation, but may again and again recur in the 
same or some other ^^■ay, always, however, by preference in the 
region of the sylvian arteiy. 

Valuable indications may be gained by the results of ophthal- 
moscopic examination of the art.eria centralis retinas and ita 
branches. At any rate that is my deduction from an observa- 
tion, which, in association with Dr. v. Htisslin and Surgeon-Major 
Seggel, I have had an opportunity of making on a patient of my 
own. 

Ill thisca^o. th-At of a robust gciitleinftii of about 35 yoars of age, 
the diaKHoais of brain xyphiliii was previou.sly tolerably certain. 
Besides the history, wo had the occurrence of severe epileptiform 
attucks, various parcBes. Ac. Intelligence and mentnl functions 
WL>Fe quite normal. Cotn|ikiiita of distarbances of viHJoii led to 
repeated csaminatioiia of tho fundus by Surgeon-Major Seggel. 
The firaC cxaminatiotT about the end of the second week of treat- 
;nt, showed thitjkening of the walls of tho arteries, abaenco of 
E double contimr in their outline, and a rather washed-out 
papilla. Ten {lay.s later, during wliich Che mercury and iodide were 
tiontiuued, the doable contour was again indicated. thoufi;h the 
waUb were still thickened and the iiapillie were more diatinct. 
After another ten days, during which inunction and internal 
iidminist ration ot the iodide were continued with great energy, 
examination nhowed the thickening of the walls gone, tho double 
lour even in the smaller vessels again distinctly visible, and 
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the ]iapilla! of pei-fectly normal aspect. The artoritic chango 
therefore had regressed townrds the end of tho fourth wcok of 
trentment. At the uame time the other xjmptoms hod improred' 
more espeeially there were no further convniaive attucks, Mid tha 
headache, which hml prcTioasly l>een pennuneiit, disappeared all 
but a tnife. 

Should it be shown that this ophthalmoscopic proof of thft 
thickening in the arterial wall and its regression under specific 
treatment is constantly present in analogous cases, we ahonl4 
have a valuable aid where the diagnosis was otherwise doubtful 
its presence ab least would decide in a positive sense the exist^nofe 
of cerebral sj-philis. Changes in the fundus have no doubt be«a 
previously described in cases here and there, but these have beea 
instances, some of optic nerve atrophy (Laschkiewitsch), other* 
of choked disc, with very dilated and tartnoua veins. Ftirstner's 
case (D. Archiv fur klin. Med., Bd. xsx.) was one of the latter 
kind, though no doubt there was general thickening of tha 
vessel walla. Clicked disc and optic nerve atrophy nmy, however, 
na you know, result from any of the very varied lesions which 
cjiuae increased intracranial pressure or inflammatory and 
1 1 ('generative changes in the intracranial contents. In Flirstner'a 
case, which Becker in Heidelberg examined along with him^ 
the thickening in the vcs.sel wall persisted up to the time of 
{leath. In our case it yielded to specific treatment giving in 
this way one reason for its diagnosis as syphilitic. For tha 
future in all cases of brain syphilis the condition of the retinal 
artery should receive special attention thi'oughout the whola 
course of the disease. 

I have already mentioned the preference which sj-pbilitlc- 
disease of the vessels shows for the great arteries at the basa, 
eai>ecially for the vertebnils and basilar. The ettdarteritiiH 
ileformaus of old age occurs frequently enough in these vascular 
districts also, and in the circle of Willis, but does not readily 
bring about such a degree of disturbano^ of the ciivulatit 
the syphilitic disease. The significance which di.tt-ase of tbtt 
Imsilar artery has for the vital centres in the medulla is plain 
when we consider that the twigs going off fi-om it aiv as Duretand 
Heubner have shown, mostly terminal arteries. Nnrrowinf; of 
these, or their complete closure, must of necessity lead to 
necroboisis of those centres on account of llio absence of i 
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collateral circulation. Patting aside the inferior and superior 
cerebellar arteries, the branches to the jwns are particularlj' 
important. These go oft' from the basilar at a right angle to 
uupply t(io jwns and upper part of the medulla. Cases iu which 
blocking of some of these branches has led lo insular softening in 
the areas supplied have been repeatedly observed. There are. 
in particular, the cases in which the well-known ixsntinp symptoms 
occur — difficulties in swallowing, in respiration, and in articnla- 
tion, distui-bances of the heart's action, and of the regulation oi 
heat, polyuria, and alternate; paralysis in the great motor paths. 
The whole complex of symptoms may appear at once, or they 
may follow one another, in either case without intellectual or 
mental disturbance. The cases of this kind hitherto kno\vn have 
a somewhat chi'onic course, and most of tbein a fatal termina- 
tion ; while a few, with timely antisyphilitic treatment, have for 
the most part incompletely recovered. I may here put along 
with these cases one of my own. In this the symptoms developed 
themselves rather acutely with the fejitures of pseudo-bnlbar 
jBralysis, and within a few days reached a height that threatened 
life. Treatment with iodideofpotasJiproiluced speedy and almost 
uDomplete recoven,-. 

A jonnicyman loeksmith, 29 years uf a)i;c. acquired a hard Bore 
in hie 2Ist yew during his mititary ttcrvicc. For this he hiul 
HpcciKc treatment for 14 days in huHpital. He wan again uadcr 
treatmeDt six niunths later for u skin eruption on the back. On 
the 15tb May, 1887, eight years after the infection, he was seiied 
with violent, headaches, becoaiinf{ worse at night. In the after- 
iioou of the 17th May. Biiddcn extreme faiiitncsB and violent ringing 
in the head. In the evening giddiness, diplopia, iiareKia of titc 
right side of thu body with numbnesH, In the courHe of the 
following day paresis of the right aide increased, and in the 
evening complete pai-aly sis. Theu pariBelhesiBa in the right side of 
the face, ami difficulty in speaking ; '24 hours ufter the latter began 
what he said could hardly be mado out. No diatnrbauce of 
conaciOusnuHs. Admitted on the 20th Maj. On that day circnla- 
tion hurried, respiration laboured, sensorium quite free. Right 
side of face luiretic in lower half. Left eyeball imperfectly 
movabla in any direction, rectus cxternua muscle i;omptetely 
paralysed, left pupil estremely cciutracted with hardly any 
reaction to light. Tongue moved with difficulty, trembling some- 
what when pushed out; speech very difficult and scarcely 
intelligible; pursing of the month for whistling impossible ; taste. 
BmcU, and huiiring normal; arch of thi: palate ]jaretic on left aide, 
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closure of the postpriur iiarcs in deglutition imperfectly produced. 
swallowing ot solid fiiod impossible; sensibilitj- of the mueouH 
merabrane of the throat and entrnnec to tho larynx dislinctly i 
lowered-, epiRlottis imniovable and turned to the right ; right vonil 
cord sluggish, left foin]}!etelyparttlysed in thomdaTeric position; , 
staggering gait, inclination to fall backward, eapecially when ej-e« ( 
are shut ; upper and lower extremities on right side very paretic ; 
sensibility and electrical reactions normal, knee-jerk exaggerated, 
ankle clonus not elicited on either side. Old consolidation at right 
apci, herpetic eruption on left upi>er eyelid. On the 23rd, all tbs 
symptoms especially those connected with the circulation 
respiration much worse. Condition in the highest dfgreo j 
threatening. From this day onwards had 4r> grains ol iodide of 1 
potash daily. By the 25th dictiiift improvement could be noted, 
eapeciall}- in the speech and in the difficulty of swallowing. Ou 
the 26lh, improvement in those two respects still more murked, 
and rather more power of movement in tongue and left half of 
palate. Paralysis of left external rectus and left vocal cord still 
complete. Ineffective coughing efforts followed hy noisy inspiro- 
tions ; latter also preseut in laughing. In the next few days tha i 
ptosis in the left fide dii^appcared, the 8n«!Bthesia and absence of 1 
reflexes in the mucous membrane of the throat and larynx and the I 
paralysis of the CAtremities in the right aide all improved. By I 
the end of the monthpatjcut could walk about in the room without j 
a stick; right leg di-agged a little in walking, and strength for I 
coarse tnoremcuts in loft upperextremity still subnormnl. From J 
the end of May to the beginning of July, when the patieut by h 
own desire was dismissed, there was little further change i» fa 
condition though the iodide was continued throughout. 

Patient was seen again on the 29tli April, 1B88, that is, a year 1 
after the appearance of the first symptoms. His condition then WM I 
as follows : left external rectus still paralysed. Un tho alteropi .1 
to look to the left the eyeball is slightly rotated upwards; I 
left pupil still distinctly snuiller than the right, reacts slowly t»4 
light, rather better to accommodation for distance. Facial pftTMUs M 
is gone, whistling ijuite normal ; tongue can Iw moved in aU-l 
directions, but points slightly to the right when protruded. 1 
Speech still somewhat indistinct, slight slurring of the ayllahle*. 1 
and after speaking for a time easily exhausted. Care is uccetssnr]r I 
in swallowing, and if it is quickly done he chokes himself. I 
Sensory and reflex activity of mucous membrane of the throat und I 
entrance to the lamys: still under the normal. Uvula turned totha fl 
right, arch of the palate standing a little lower on the left than on I 
the right side, and in vocalizing movement on left side lags behind. I 
Strength of the nppor cstremity for coarse movements not yet. 1 
properly restored, but patient works the whole day at his employ- I 
monL us a locksmith. Ann can be lifted to the vcrti^^ttl position I 
withoul pain. Hight leg can be lifted, tliotigh with some c ~ 
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almost as high as the loft. In iralking riRbt leg moves stifflj- and 
drags a little willi lifting of the pelvis. Fuirly nourished, appetite 
good, no disturbance a of sight or bearing. Stilt headaches brought 
on without any special cause, uud with nocturnal exacerbations. 
These were very bad at the beginning of this ycur, and on that 
nocount he took to the iodide of potuah again. No giddiness as a 
rule, but it cometi on when he stands upon tho slightest elevation 
(e.g., even wheii he gets up upon a fhnir). No other jmius com- 
plained of. Fi.'eling in arm and foot normally acute. 

The features of interest in this caee are the rapid development 
aiid tlie great diversity of the pontine ayiriptonis — paralysia of the 
left sixth, paresis of the left third, both fai-ials, the hypoglossal, 
the glosBopharjTigeal, the inferior and superior laryngeal ; 
Iieniiporesb of right half of the body ; involuntary movement 
Ijaekwards, vertigo, headache. Of this group of varied symptoms, 
which developed within less than a fortnight, those which gave 
rise to most alarm disappeared under the use of iodide of potash 
ill the course of a few weeks. There remained after that only 
the paralysis of the left sixth, a slight degree of left bemiparesis, 
and traces of the difficulty in articulation and deglutition. 

The assumption is that the priinaiy lesion in this case was a 
syphilitic arteritis, running a tolerably acute course, and affecting 
the basilar or its branches, together with all the couse<jitences 
of such a leaion. 'ITiis receives support froui tlie variety of the 
symptoms referable to disturbances in both halves of the pons 
and medulla, with preference of the left half, and from the rapid 
success which attended the treatment by iiMlide of potash. We 
have a'few simdar instances recorded by Heubner, Leydeu, 
Kiseiilohr, Eichhorst, and Buttersack, some of which have been 
completed by autopsy. 

Another case which came under our notice during life (already 
published by Dr. Rudolf v. Hiisslin in tho D. Archiv fiir klin. 
Mediciu, vol. xxxvii.) had, V.esides other cerebral sjnnptoms, 
gi-eat jwlyuria, and a course attended by fever. 

A man aged W contracted syphilin in the camp before I'uris in 
1871. In im',, 14 years after, he was seized— he said in eouso- 
i|aeiice of an injury to the head (a scalp wound from a blow with 
nil iron burj — with the following symptoms: violent headache 
and sickness, fainting tits, followed by tremors, giddiness, stagger- 
ing gait, especially when the eyes were shut, persiateiit fever of 
moderate height, mid pi.lyiirio, the dniiy iiHne amounting tn2IU 
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ounces with sp. gr. 1002—1005. Tlio only signs of syphilis wero 
an old SL-ar on the frffioura and swelliug of the cervical glands. 
After attempts with various runicdiea hiid been mode in vain. 
iodide of pioCa^sium vae given, and with this there was ao manifest 
an improvement in the principal symptoms in the course of a 
week that, by way of clearing op the question, the administration 
of the iodide was then stopped. Immediately the headache, 
giddiness, polyuria, and fever returned. The diagnosis haviu>r 
been established by this experiment, the iodide was rcaumtxt 
along witb mercuric inunction. The striking results of epecifir 
treatment on the polyuria and fever arc very ncll brought out by 
means of diagrams in the article by v. HoBslin referred to. Foui- 
weeks after the antisypbilitio treatment was begun, patient wax 
able to leave cured. As he wa.t subsequently employed as an 
attendant ia the hospital we wore in a po.sition to assure ourselres 
for a year afterwards that the recovery was permanent. Three 
years later, wo have found on recent inquiry, he died of tulicrculosis. 
uufortuntttcly without a post-mortem. 

In regard to the localiaatiou of the iii trace plialic cLauges in 
tliis case we must — taking account of the giddiueBS, tlie stagg«r- 
ing gait, &c. — place the vascular lesion in the basilar and 
superior cerebellai- arteries, as tliese sympboms point to affectioit 
of the pons, medulla, and cerebellum. 

A similar case, afflicting a man about 40 years of age, came to a 
post-mortem lately, after having been under our observation for 
2 years. In him also an attack of syphilis some years before luul 
been followed by fainting and epileptiform attacks, difficulty in 
swallowing and breathing, staggering gait.ut first with involuntary 
movement backwardsand to the left side, and. tobegin with, mental 
disturbance in the form of maniacal attacks. &c. The mental 
derangement disappeared under the use of iodide of potash, and 
the other symptoms improved, but only temporarily. Increasing 
motor weakness in the lower extremities mode walking more and 
more difficult) the speech became harder to understand and the 
breathing more troublesome. Death resulted from pleurisy. The 
post.mortem, besides demonstrating the pleural effusion and 
considerable cardiac hypertrophy, showed the walls of all the 
arteries at the base of the brain greatly thickened, stiff, and 
gaping, the pons and medulla fallen in and Hoft. The microscopia 
examination, after the parts liad been completely hardened, uq. 
fortunately miscarried. 

If cases lilie those of brain syphilis, setting in with definite 
localising sympt^mis, can present difficulties in the vray of a 
diagnosis, and can frequently be only lightly interpreted by thi» 
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Buccess of specific treatment, the. difficulties are very much 
increased when we have ouly general symptoiuB to go upoji. 
'ITie occurrence of headache, giddineaa, neurasthenic conditions, 
iiilellrctual and mental weakness, but too often leave na in doubt, 
;ind usually it is only iu the sequel, when localising symptoms 
occur, or a tentative course of iodide of potash succeeds, that the 
diagnosis is made certain. The difficulties are increased if the 
patient is up in years, if there is extensive atheroma, if there is 
in-esent at the a&me time any cardiac or i-enal disease, if there 
has been previous neurasthenia, &c. 

A question of great importance which forces itself on our 
nolicB hero is that of the cansal connection between syphilis 
and general paralysis of the insane. It has already produced a 
copious literature, but nevertheless is still very far from a settle- 
ment. 

I may take it as acknowledged that the view of the disease as 
I he product of a difiuse chronic meningitis and cortical mostly 
interetitial encephalitis, resulting in atrophy of the cortex, has 
l>een pretty unanimously accepted through the work of Mendel 
and others. I shall leave it undecided how far this view of its 
jiathogenesis is generally justified, and restrict myself to the 
i^nsideration of its connection with syphilis. 

It was natural enough that the initial irritant for the inter- 
siitial degenerative inflammation of the pia and cortex should be 
sought in the infection of syphilis ; and isolated statements were 
innde a Song time ago which as a matt«r of fact seemed to speak 
tor the existence of such a causal relation. Of modem writers 
Mendel especially has supported this view. His statistics, which, 
embrace 146 cases of general paralysis, are really very convincing, 
as they show that iu 75 per cent, of all {paralytics secondarv' 
syphilis has preceded, and this does not take into account H cases 
(if chancre which were not followed by secondary symptoms, and 
'.! cases with merely cicatrix on the penis. Alongside these figures 
ivferring to general paralysis Mendel places a set dealing with 
lUl cases of otJier forms of insanity. In only IB per cent, of 
ihese could secondary syphilis be proved lo ha^-e been an 
nnlei-edent. The calculations of Rohmell, Snell, EeiiJiard, and 
others lead to similar conclusions. The opponents ot this vievi'. 
like Westphal, Fiirstner, Obereteiner, Goldstein, and others, give 
t smaller percentage, but even with them syphilis has preceded 
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in from 2j to 50 per eeut. of the cases of general paralysis, 
^^'bi]e in other forms of mental disorder it plays a much smuller 

part. 

From these materials the conclusion may certainly he drawn 
that general paralysis of the insane is very much more common in 
those who have had syphilis than in those who have not. An 
attempt has lately been made to explain the connection by tha 
hypothesis that tJie form ofcerebral lesion depending on syphilis is 
not general paralysis but an art'ection resembling paralysis. 
Foiirriier, who was tlie first to express this view, has named the 
form pseudo -paralysis of syphilitic origin, and gives a number of 
differential symptoms by which such paeudu-paralysis according 
to him may be distinguished from genuine dementia paralytica. 
He notes specially the absence of the delusions of grandeur in 
the syphilitic pseudo-paralysis. While the majority of the French 
icriters have supported Foumier, most of the Germans have 
protested against the sepai'ation of the two forms as artificial, 
llumpf, in particular, has lately emphatically asserted that the 
delusions of grandeur are not absent even in the syphilitic form, 
so that the diHt'i-ential feature on which Foumier relies most 
would fall away. 

In this way, then, general paralysis is distmguished essentially 
from all other mental disorders, that it is much commoner among 
those who have had syphilis than among those who have not, 
Xow, the connection may be directly causal, or the syphilis may 
act in this case as alcoholic and venereal excesses do, as a 
predisposing influence, lowering the constitution and weakening 
I'sjjecially the central nervous system, ^\'hich of theK.> two 
suppositions is the right one we cannot at present divide. 

As to the effect of an ti- syphilitic treatment on general 
paralysis, it appears to have pretty nearly no effect at all. This 
has been adduced by many as a proof against the dependence of 
the paralysis on syphilis; but it really proves very little. 'JTits 
estimate of the results of treatment lias to conlt'nd iu thia case 
with the same difficulties as in the case of tabes. In the 
beginning of the disease, when perhaps anti-syphilitic remedlM 
may do good, llie diagnosis is not certain ; in the later stages, 
^^-he^ the diagnosis is reached, these remedies have either no 
■•fiVct at all, or, at the most, we have the disease coming to A 
standstill, a result which pretty often occurs in paralysis with 
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110 drug treatment whatever. Furthermore, even in undoubted 
brain syphilis, especially in the later stages of extensive vascular 
lesion, anti-syphilitic treatment only too often is of no use. 
Coming to a definite conclusion, then, by the aid of therapeutic 
rxperiment is not so easy. Further investigations, let us hope, 
will bring light on these complicated questions. That they arw 
of the highest practical imiwrtanco is very evident. 

1 come now to deal with the styphilitic diseases of the spinal 
cord. Iliese lesions are no doubt of much rarer occnrrencii 
than those of the brain and its membranes, though recent times 
have modified our views here also in more than one particular. 
Lesions of the spinal column and its periosteum, to judge from 
the small number of recorded cases, are among the greatest 
rarities. Syphilis of the dura, the arui'hiioid, and the pia appears 
to be somewhat more common. It occurs in the form of diffuse 
gummatous meningitis, the circumscribed gumma of the spinal 
membranes being rare. 

'ITie sjnnptoms of syphilitic meningitis are tliose characteristic 
of chronic meningitis — spinal rigidity and tenderness, with root- 
symptonis, chieHy sensoiy, in the form of eccentric neuralgias 
and panesthesia?. When the anterior roots are affected, motor 
paralysis is a prominent feature ; this possesses all the characters 
of atrophic paralysis. The absence of other spinal symptoms iw, 
in a case like this, of great value, as shutting out disease of the 
cord substance itself. Of further iniijortance for the diagnosis 
of syphilitic disease is the fact that, in accoi'dance with their 
nervous supply, any muscle or group of muscles in the body may 
be attacked, the muscles of the trunk being aflfect^d as ol^en as 
those of the extremities. The bladder and rectum may not 
i'3i"ape. Antesthesia extending over a wide area may be accom- 
panied or ushered in by severe neuralgia. 

In short, a picture of disease is presented which, with its 
combination of sensory disturbance with paralysis and a high 
degree of atropliy of numerous muscles, can lie recognised as 
tiomething quite i>eculiar. Of course ditti?rence8 in the longi- 
tudinal and transverse distribntion of the morbid process can 
give verj* great variety to the features of the disease in different 
cases. Instead of any further description I will give an account, 
of a case that came under ray own observation. It is instructive 
in every respect, and especially in this, as proving that in even 
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apparently des])erate cases of the kind life nu^ be saved Iw 

timely and fiiepgctic specific treatment. 

Tho ciute WBS one uf a nierfliant. 37 voai-s of ago,- in comfortJiMii 
cirfmnstances. AFtoi- I hud emniincril him in hia own housp lio 
was admitted, on my directioii, into a private room in the hDS)))tiil 
ill Fobriwry. 1881, with the diagnoniK, "wyphilitic (^erebro-spiiml 
meningitis," 

Patient had a uhaniTO in 18(l2 followtd by bnboea. and aftt-r. 
warda a Hkin eruption. Treatment with sulphur baths got thu 
better of the latter after it h»d persisted far half a year. In 187^ 
he had a vesicular eruption in the neck, which he said disappearcil 
after eight days. In the last year or two rheumatic pains comiiij! 
and going in the shoulders and tegs. In April. 1880, suddeuly 
seized with severe pains down the whole left side, worst in 
abdominal and lower thoracic region. In June a feeling oF 
nunitinesH i-ound the body. In August and l^eptember remissioi 
of pains and onset of auaistheaia over the whole left half of thi 
trunk. In October severe headache, especially in the brow, anil 
pains in all the muscles of the body, worse at night. In Decerabpv 
a sudden sensation that his face was divided into two. then 
diplopia and left-aided ptosis. Eight days later pains in 
left shoulder, followed by weakness of the loft upper extremity, 
which in a few days gave place to complete paralysis. About thii 
time also loss of sensation in the right half of the mouth iind 
nose, so that patient was obliged to chew on the left side, and 
snafling had no sensation in the right nostril. Soon after this the 
right ami became weaker, and the hand on that side nunili. 
Towards new your weakness in legs to so marked an exti^nt 
that patient could no longer go without support. Further, he 
noted complete loss of tbo sweat secrcti<m on the left side of tlif- 
face, and distinct diminution of it over the whole left half of ihr 
body. Bladder and rectum intact, hjtcllectual aud mcntHl 
condition normal. 

On his admission into the hospital h<^ was very em&ciated. 
Skin loose and muscles extremely flabby, and everywhere wasted 
to about the same extent. Upper eyelid drooping, left eyvbnll 
almost quite Immovable, only slight rotation outwards and down- 
wards still possible. In right eyeball external rectus cotupletol; 
paralysed. Left half of the forehead Hmooth, left naso-labial falil 
partly obliterated, mouth drawn ii little to the right, toa^e 
protruded towards the left. Symptoms in the rausclea of the 
trunk are very striking. The left half of the thorax ia quite 
immovable in revpinitiun. the upper intereostal spaces ez[)osed in 
consequence of the atrophy of the pectorals, and deeply retrftctod. 
Muselee in tlie left side of the abdomen also juii-alysed completdj' 
in the upper half, incompletely below. I'utient unable to raise 
himself from tbf recumbent position. Over the lower iutercustiil 
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Hpaces on botli sides, but more nmrkeill}' on ibe left, there ta % 
. harizontal furrow moving downwards in inspiration, upwards in 
eTpirftiion (risible diaphrogmiitic motion). In forced expiration 
the muscles on iho right sjdo of the abdomen contract fairly well ; 
. on the left Hide below very weakly, and above not at all, bo that at 
<.-acb coughing impulse, tbo left mesogastrium and hypochondrium 
helliss out to the stEC of a child's head, and at the same time the 
lower opening of the thorai is very much dilated. Active and 
passive movement of right npper extremity possible in all 
directions ; strength, however, for coarse movements at a mini- 
mum. Pressure of the hand scarcely perceptible. Left upper 
extremity very much emaciated, ctjually so all over, and almnitt 
completely pBralysed. Rexisiance to passive movements in the 
jointfl. Deltoid, supra- and infrn-Rpinf.ti.latiiiBimusdorBi.pectoralK. 
usdaerratus magnue puralyued and extremely wasted, muscular 
substance scarcely to Iw felt. Points of the Ungers cau be inserted 
between the acromion and head of the humerus. Head turned 
to the right, cervical spine curved to the right, dorsal spine, by 
way of compensation, to the left. Left scapula approximated to 
the spine, and fixed in this position on account of contracture of 
the rhomboids, trapezius [middle and lower portion), and lalis- 
simns dorsi. Legs paretie ; muscles very thin and soft, especially of 
left leg. Patient can walk with the support of two persons ; feelh 
himself safer when on the left leg than when on the right. 
Strength of muscles for coarse movements everywliero very much 
diminished. Dorsi-flexion in the right foot very limited. Loft 
knee-jerk absent, right much exaggerated. Ankle-clonus absent. 
Cremasteric reflex prompt. Skin reflexes exaggerated, tickling 
plantar reflex very marked. Tactile conduction normal, pain 
conduction prompt. Sense of space on the right side moderate, 
on the left distinctly defective. On the left side of the abdomen 
and thorax almost complete analgesia and auEesthesia. incomplete 
in the left lower extremity. Skin of the loft inn;uinal region and 
' of the penis and scrotum rather hype rmsthe tic. On the right half 
' of the abdomen and thorax sensibility normal, normal also on tbi' 
left half of the face and tongue. No hypermsthcsia in the skin of 
the extremities on right side. Of trophic disturbances in the 
skin all that could be seen was on the fingers of tho left hand, and 
on the left foot, where there was a marked hypertrophy and 
desquamation of the epidermic; none of this on the right side. 
The sweat secretion, diminixhed in the left half of the body since 
' the end of Docemlwr, has now for a short time been absent 
altogether on that side ; normal or even exaggerated on the right 
side o( the face and thorax. This observation was repeatedly 
verified by means of pilocarpine injections, when the left half of 
the face remained quite, of the body almost quite, free from 
perspiration. Electrical examination of the paretic and paralysed 
muscles gives simple diminution of irritability to both kinds of 
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ire evident on lUe loft than on the ri^lit. In t!if 
caiupletcly paralj^Hod iiervea and totallv atrophied muscles ot the 
left arm and shoulder and leFt half of the abdomen this has gone 
on to oomplete Iobm of reaction to either enrrent. No trace of the 
reaction of degeneration. K. Ci. C. everywhere greater than 
A. CI. C. Lightning -like contraction id the paretic musclee. Idio- 
mitucular enntraction easily brouf;ht out in the atrophied muwies. 
Of subjective sensations patient compUina of a feeling of eitrcme 
muscular weakness nil over, a feeling of numbness around the 
body and in the left thigh, at times crampf in the left lumbdr 
region, and on one occasion pain in the left shoulder. Otherwise 
he was free of pain. Appetite good and bowels regular, always 
free ot fever, and in good spirit.s. 

On the loth March patient left the hoKpital essentially improved. 
having used over Ij ounces of iodide of potash and nearly 2( 
ounces of roercarj' ointment. In all the paralysed muscles traces 
ot contmctility were showing tliemselvos. Even the lett upper 
eyelid could be lifted a' little, though always with the help t^ the 
frontalis muscle. The unilateral sweating on the right side of the 
face was still present. In the follocring weeks, under trcatmcul 
at his own house, he niade tolembly rapid progress, and from the 
middle of April onwards patient was engaged once more in his 
business. 

It is of the greatest value to keep striking cases like this 
under olwervatioii over a long period. Unfortunately we know 
from experience that severe cases of cerebro-spinal syphilis, 
almost always in a longer or shorter time, and in spite of the 
most skilful and energetic treatment, relapse, and ultimately 
succumb to the malady. It was thus specially interesting to 
follow up this instance of relative I'ecovery from an unusually 
severe attack of the kind. The patient, at my request, willingly 
allowed himself to be visited again in April, 1888, eight years 
after the illness. The result of my examination surprisetl me in 
more than one particular. 

His general condition is in every respect satisfactory. H« is 
engaged in his very extensive business from morning to night. 
moimts stairs without difficulty, and walks tor hours at a time, 
fie is ill a restaurant for several hours every evening, eats largd}'. 
and drinks freely lioth ot beer and wine. But in spite of this 
capacity tor exertion, the examination brought to light many and 
serious traces of the illness he had passed through. The head i* 
now held upright. The H|iinal column, however, with the wholD 
trunk, has a bend to the left, and on account of this ho luu worn 
1 years a corset with arm supports, which he Sads nrf 
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iscful. The fipiuc is not tender to touclii Chough thin bas liceii 
iha case only for a year past; before that it was "Bore" on 
touching. In the legs the muaclen arc strong and the movementM 
normal. The lower margin of the costH,! framework is pushed n 
little forwards on the left side. The whole left half of the thonts 
is immoTablo both in ordinary and deep breathing. In eoughiiifc 
the left lower thoracic and left upper abdominal regions ai-e strongly 
pnshed forward. Abdominal and thoracic mnsck's in left aide, 
also muHcleB of arm. especially upper arm, on the sarae side are 
D. Left deltoid moderately atrophied, and shoulder joint 
nost completely auchjlosed. On this account arm "Tin only be 
raised to the horizontal position, and itn mnscles and those of the 
hand are less capable of work than those on the right side. 
Facial mobility on the left side is again <(uite normal, and the 
play of features very lively. Paralysis of the left third titlil persipts 
I part, the movements of the eyeball upwards and downwardx 
being very limited, inwarda rather better. The ptosis is gone. 
Fmiction of the rijcht external rectus almost normal. The left 
pupil is rather smaller than the right; both react sluggishly. 
Patient wears a dimmed glass in front of his left eye, as the 
double images standing on different levels are a source of great 
annoyance. When his spectacles arc taken off these images are at 
first scarcely noticeable, but gradually thoy separate, the separation 
being produced by the image tor the left eye moving upwards and 
to the left. Apart, however, from the effect of the double vision. 
patient walks unsteadily, easily stumbles on the level ground, and 
has to be very cnutioas, especially in moving round. After over- 
exertion in walking or stair climbing he easily gets cramps in the 
muscles of the thighs and calves, very markedly in the peroneal 
muscles, also in the quadratus lumborum and abdominal muscles. 
These crumps arc sometimes more ou the one side, semotimeson the 
other. Up to two years ago walking tor any length of time bronght 
on sudden attacks of diarrhoea, or even involuntary motions of the 
bowels, and under the same circumstances sudden desire to pasH 
water with involuntary action of the bladder if the desire could not 
be given effect to. Also ]}aBsed water during sleep. During the la^t 
year or two these vesical and rectal troubles have ceased. Some 
ataxia; standing with the eyes shut produces unsteadiness; knco- 

• jerka quite gone ; sensibility over the left foot nearly normal, 
tactile distance in the toes being 12 millimetres. Complete 
aiuestbesia in the left thumb. Cutaneous seusibtlity in the 
left arm and left side of the aljdomeii and thorax still markedly 
deficient. Over the front of the left thigh distinct aniesthesia. 
Over the left side of the face, whore at first there was complete 

'■ MuBsthesia, sensibility is now quite normal, but the secretion of 
sweat is not restored. Sexual functions, which at first were 
retained, have completely disappeared for almost seven years. 
Urine normal in (juftntity and free from albumen and sugar; ciin 
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be leapt tar Bn; teogili nf time. Appetiw uul boweU atw»y 

This casp — a trpical pietere ttf avpfaililac vpfv>bro-«paiaI mm 
ingitis wirti mnltiple raot-oeoritis — ahowinff in its S ^ m t niw 
remarkable agrwiDent with those of Batter^acfc (Ardur I 
Pteychiatrip, xrii. p^ 6*J> and Kahler (Prag. Zritaduift f. H^il- 
kuKie. 1h8T. 1). both of which coiled Soailv. AfEeetion of lb<- 
gnfaetaoce uf tlw pons and raednlU was frnni the wrr Grel bv 
nn means ont of the tjaesticn. Bat the chi^ elemmC was tbi* 
atrophic paralysis ari^ng from thi^ lepto-raenin^'tic mit-iiptirtttT'. 
In oar caae this had mcfaed a gnmter rk^ree and a tann ext<>n- 
aire distiibation than baa evw previcKialy been recorded, at aiiv 
rate in instaaoes wht^f nTovrfry feUowpd. This gif'es qiiit<* a 
pecniiar ralae to the observation, fiir it show? ibe i-xtCTit In 
which the lesion maj gi\ and ret be capable of rclati^ cai* if 
an nterg«tic antisyp^'^^''^ treatment b commenced in time, and 
farther, it teaches that sach cares mar be permanent. Tbat ibi 
core may Call short of being complete is merely the rale enfiirred 
br all prerioos experience. 

The snbseqnent derelopment of a kind of atrpicaJ tabes 
particularly interesting. The symptonis were, aome decree of 
ataxia, absence nf the Icnee-jerka, impotence, aikd partial immii- 
hility of the pupils. 

Snch cases of ayphilitic cerebro-B|wnal menit^lis with mnltipti 
root-neoritis are qnite easy to diagnose. The flying pains at the 
comtnencement. the rigi'^ly npr^t position of the spme. ili,- 
avmptorofl indicating implication of the base of the cerrbmni, 
and the spinal roots, are all characteristic enough. More ilifli- 
culty arises in the differential dJagnoBis between a circnmserilied 
spinal meningitis, for example, meningeal gumma, and 8yphiri§ 
of the vertebnr, oa in the latter caae also we have local teuder- 
neas and rigidity of tlie spinal colnmn. .\ swelling of one or 
mor« Tf-rtcbnc with local tenderness probably always meaun 
Hvphilia of the vertebra*, but of course if the growth is in tiw 
vi-rtebral canal there may be no swelling. We mnst, besidfw. 
not. overlook tlie fact that giimmatons periostitis in the verlvliral 
ranal may set up a morbid process in the meninges, auil 
Knally even i" t'"* substance of the cord iteclf. But fiwwt 
syphilitic lesions in the spinal CJinal are nnder any circnm- 
", common, and of the various localisattona 
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ider review syphilis of the vertebras themselvea seems to bs 
the rarest. 

Our knowledge of syphilia of the substance of the spinal cord 
is little more than in ite first beginnings. In the few coaes that 
have been accurately examined histologically we have the arteritis 
with the thickening of the vessel wall going on to obliteration, 
the multiplication of iiaclei in the adventitia, and the cellular 
infiltration in the perivascular lymph-spaces. Professor Bol- 
linger recently demonstrated to us some very instructive pre- 
parations showing these vascular changes from a case that had 
died of somewhat acute cerebro-spinal syphilis. 

But each changes appear to be by no means so common in the 
cord as in the brain ; and the discovery and proper estimate of 
them during life is certainly often attended with great diffi- 
culties. For the diHerential diagnosis Rumpf lays most stress 
on this, that syphilitic myelitis has no tendency to produce puru- 
lent breaking down or softening, as is the case with transverse 
myelitis, and that accordingly the clinical features of syphilis of 
the cord correspond more to those of a tumour than to those of 
a transverse myelitis. We have chiefly the symptoms of such 
irritation as attends only partial destruction of the conducting 
power of the cord, excentric neuralgias, spastic phenomena, 
cramps, along with some degree of pai'alysis. But in each indi- 
vidual case we must have present other late forms of syphilis, or 
evidence that there have been such formerly, before the syphilitic 
nature of the myelitis is regarded as proven. 

Of surpassing importance appears to be the part which syphilis 

oiaya among the causes of locomotor ataxia. Foumier in 1876 

B the first to express the opinion that locomotor ataxia in the 

egority of cases was due to syphilis. After him Berger and 

') in Germany lent substantial support to the view by the 

iBaltB of their extensive inquiries. Erb especially, in a series 

I publications, has e."diibited the causal relationship between 

IpbiUs and locomotor ataxia as statistically proved. The state- 

lents of these authorities have been confirmed by the experience 

r a number of trustworthy observers, as Gowera, Benedikt, 

Brlenmeyer, Reumont, Voigt, and llumpf, The other side of 

opinion is represented by Westphal, Leyden, Remak, Laiicereaux, 

and AlthauB, who have expressed themselves as for the present 

ruinst the connection. The differences between the figures of 
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individual observers are very great and at present inexplicable. 
Erb, whom we may certainly call a cautioiiB and trustworthy 
investigator, baaing his statements on the carefully recorded 
histories of 100 cases, gives 91 per cent, of them as preceded 
by chancre and syphilis, secondary syphilis liaving certainly 
occurred in 61 per cent., and chancre, without proof of constitu- 
tional syphilis in 20 per cent, Only 9 of the 100 cases had no ■ 
specific history. Alongside these numbers Erb places thoat , 
giving the occuiTence of chancre and syphilis in 1,200 indi- ■ 
viduals with no tabes. 10-25 per cent, of them had had sypbilie 
and 12'5 chancre alone. Foumier also gives the percentage in 
ataxies as 91, Althaua as 86'6, Voigt as 81, Bernhardt and 
Eisenlohr each as 60, Rumpf as 70. In all these nombere 
syphilis and chancre are reckoned together. My own observa- 
tions in hospital and private practice since I have paid precise 
attention to this point iu each individual case give 71 per cent. 
of syphilis and chancre combined as preceding the ataxia. On 
the other hand no doubt there are many authors who only make 
out from oO to 40 per cent. At tie very least we can certainly 
say. what even the opponents of Foumier's and Erb's theory 
mast grant, that there is a causal relationship between syphilis 
and tabes. AVhether the former ia the direct or only the pre- 
disposing and auxiliary cause of the latter must, as in the case 
of general paralysis, remain for the present undetermined. 

The anatomical changes in sclerosis of the posterior colamns 
so far as they are yet known give no handle for any e^tinmtd of i 
the causal relationship, nor do the effects of specific treatment. 
The result of the use of ixjth mercury and iodide of potash in 
ataxia is in general very unsatisfactory, though cases of un- 
doubted improvement and even recovery have been related by 
such competent observ'era as Erb, Berger, and Rumpf. It mast 
be borne in mind, however, that most cases of locomotor ataxia 
come under treatment at a relatively late period, and that wliile 
they certainly as a rale not only do not improve but even get , 
worse with iodide of potash and mercury it is possible that good i 
results might have been obtained in the initial stages. 

But any estimate of the results of treatment in tabes is ren- 
dered uncommonly difficult on account of the spontaneous im- 
provements or pauses as regards both the general progress of the 
disease and the individual symptoms which occur under any 
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treatment or none at a!L Instances occur of suspension of the 
progress of the affection for t«n, fifteen, or thirty years, even of 
its coming to a fall stop. I have myself seen, and stii! have 
under my eye, cases of the latter. 

It is therefore impossible at pi-eseiit to be certain about the 
cansal relation between syphilis and locomotor ataxia, and we 
can perhaps hardly expect the matter to be cleared up until lioth 
our diagnosis and our treatment are under the guidance of 
pathological histology, and a knowledge of the pathogenic inicroT 
organism of syphilis. At present we can only say this much, (1) 
that there is a causal relationship between sj-philis and locomotor 
ataxia, and (iJ) that the treatment of a case of locomotor ataxia 
on antisyphilitic lines is only indicated in the initial stage o1' 
the case, and where there is no doubt about the sypbilitio 
infection. 

We come finaiiy to consider syphilitic disease of the peripheral 
nerves. That there is such a thing is beyond doubt, and ike 
occurrence of a ayjthilitic neuritis seema to me to be oven 
commoner than we have hitherto assumed. The microscopic 
examination of nerve trunks affected with this neuritis shows the 
lame changes as characterise the specific disease of the central 
nervous system — the peculiar vascular changes, proliferation <rf 
nuclei in the lymphatic sheaths, formation of swellings by mejuis 
of infiltration of granulation cells into the perivascular lymph 
spaces, absence of the tendency to degenerate, breakdown, o.c 
suppurate, rather a steady persistence of the condition of 
irritation, eventually regression with hy]3erplasia of the connective 
1 issue and cicatricial shrinking. The clinical features may be 
gathered from this description — an obstinate affection with 
persistent symptoms of irritation and moderate disturbance of 

The most usual form is syphilitic neuralgia from neuritis of 
sensory and mixed nerves. It may occur in any nerve, but the 
trigeminal and the sciatic are the commonest seat.8. It occnxe 
along with other syphilitic processes, especially with speclfio 
periostitis of the skull, or with disturbances in the ocular muscles; 
pnpii, &c. In this way it is of great importance in a case of 
obstinate sciatica, in one who has had syphilis or is yet syphilitic 
to note the occurrence of ptosis, paralysis of ocular muscles, any 
Indifference in the size of the pupils, or absence of the pupillaiy 
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PROGRESSIVE JIUSCULAR DYSTROPHY. 



Gentlemen, — 

We owe the notion of progressive mustulai' atropliy to the 
descriptions of Aran' and Cruveilhier' and above all to the 
incomparable clinical powera of Duehenne'. The disease they 
introduced us to under that name — a ehronie, insidiouB, slow, 
general muscular wasting — has in its various forms kept up its 
interest for pathologists to this day. Nor has the conflict of opinion 
about these forma come to a halt. In our ovm day, in the last 
ten years, this interest has shown itself in the most lively way 
in a series of i-ecorded cases and publications. New ways of 
looking at the facts have been proposed, new opinions liave 
been formulated and actively discusaerl. These discussions 
appear to have essentiaUy advanced our knowledge, clearing up, 
and in part reconciling the various mutually hostile views. 

To begin with, thei-e were considerable differences of opinion 
about the nature and proper seat of the disease. One party 
(Aran, Duchenne, Friedlierg) explained it as a primary muscular 
lesion, while another (Cruveilhier, L. Clarke, R, Hemak, 
Ealenburg and Guttmann, and others) held that it was a disease 
taking origin in the nervous system — spinal cord or sympathetic. 
Gradually, however, under the influence of the French school, 
aided by a happy series of clinical and anatomical obsen^ations 
(Luys, Hayem, Charcot and Joffroy, Duchenne and Joffroy, 
Charcot and Gombault, &c.), the theory of the spinal origin 
gained ground. By Charcot* in particular the theoiy was 
developed in an atti'active and convincing way, and chronic 
degeneration of the anterior horns of grey matter with dis- 
appearance of the large multipolar nerve-cells was laid down as 
its primary cause. 

But this view did not I'emain uncontradicted. It was very 
enei^tically opposed by Friedreich, who in his well known 
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monograph* (1871) defended the myopathic origin with great 
leaniing and acut^-ness ; ai'coiiiiiig to him the disease was a 
rhi'onic inflammation of the muacles, a chronic progreasiTe poly- 
injositiB. But Friedreich's weapons were not sharp enough ; 
he based on a series of cases that was sadly iu need of proper 
sifting and contained a good deal that was foreign to the 
Buhject, and his microscopic work was not equal to the require- 
ments even of that time. So the triumph of the neurotic 
theon,- was temporarily assured, and the practical unaniniity 
witli which it was accepted is evident from KusBmaare essay * 
in thf present collection (No. 54, 1873). Even tJie veiy 
remarkable and now thoroughly understood case published by 
Lichthcim' in 1878 made no change in public opinion. 

During all thin time, of <»urse, "progi-essive muscular 
atrophy " was accepted as a clinical unity, and though much 
was taken from it as not belonging to it, yet there was a verj" 
distinct tendency to extend its limits in various directioiu. 
The pseud o-hypertrophic paralysis of children, which had been 
first described by Gricsinger and afterwards more exactly by 
Duchenne, and which certainly at the first glance appeared to ba 
far enough removed from it, was even by Friedreich brought 
into association and viewed aa essentially identical with it. 
Leyden* (1876), however, with true clinical instinct, in hia 
treatise on Diseases of the Spinal Cord, made a proposal to 
separate from the rest under the term ■' hereditary " certain 
forms of progressive muscular atrophy which occur in families. 
He gave, though with insuflicient exactnesH, the clinical features of 
the variet)-, and even then directed attention to a certain like- 
ness which it bore to psfudo-hypertrophic paralysis. Moebius* 
(1879) went still further, and without any hesitation brought 
the latter, the paeudo-hypert.rophic form, which also frequently 
occurs in families, into one group with Leyden's. But these 
riewa failed at first to find general acceptance, evidently froia 
the fact that neither clinically nor anatomically were they liud 
down with sufficient precision. 

In the meantime the advance in the study of the nerroujl 
sj'stem had succeeded in separating from progressive moecular 
atrophy the following : the I'esults of acute anterior poliomyelitis, 
the chronic forms of poliomyelitis, chronic multiple neuritis, the 
atrophies following joint a^ctioDs.syringomyelia, and then 
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aecondary spinal amyotrophies. With all this curtailment, how- 
ever, there was still a residuum of considerable importance included 
under the apparently one and undivided progressive muscular 
atrophy. At that time (1883), grounding on numerous caees of my 
own I madean attempt "• to show that this apparent unity contained 
at least two clinically and probably anatomically diiferent forms 
of disease, and that these were clearly distinguishable throughout 
in symptoms, development, localization, and actual condition of 
ihe tissues. By the side of the well-defined spinal form, wliich 
depends on lesion of the anterior horns of grey matter, I plaapd 
another, which I called "juvenile" muscular atrophy.and I sought 
then to show in detail that the pseudo-hj'pertrophic paralj-sis 
and tile hereditary form of Jjeyden both belong to the latter 
tj'pe. Looking at the matter in this way, and "'ith the light 
thrown upon it by Lichtheim's ease, it followed that probably 
we had in these tatter forms not a spinal affection but a purely 
muscular lesion, in which the nervous system, more particularly' 
the spinal cord and the peripheral nerves, appear to be quite 
intact. TliuB the view maintained with such obstinacy by 
Friedreich was recognised as having at least partial justifi- 
i -at ion. 

The separation of the two forms which I proposed, and which 
I arrived at exclusively from the observation of living cases and 
from carefully noting the differentiating featui'es, met shortly 
with almost universal acceptance. It was of especial value that 
Charcot and his pupils at once and unreservedly closed with 
my view and proceeded to give it greater breadth and its 
foundations greater firmness. Shortly afterwards Duchenne's 
'■ infantile " muscular atrophy, on which I had not touched 
and whose essential criterion is commencement in the face, was 
recognised by Landouzj' and Dejerino '' as a primary myopathy, 
the central nervous system remaining normal ; after some little 
reluctance they associated this also with my juvenile and with 
the pseudo-hypertropliic form. Tlie results of some more 
autopsies in cases of juvenile muscular atrophy (Fr. Schultze, '- 
Landouzy and Dejerine, P. Marie) contributed in no small 
degree to the establi aliment of the theorj', and additional 
progress has been niaile thTOU>,'h the large number, partlj' of re- 
corded cas^ and partly of careful anatomical and clinical studies. 
■ which the last year or two have produced (Zimnierlin, Fr. 
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SchiiltzcMarie-Gniiioii,Edgren, Fi-ohmoier.PenzoldfjHopniaiiii, 
Singer, Ladanie, Hitzig, Sachs, Westplial, F. Raymond, niul 
many othera). Through all these more recent works, with few 
ext-eptiona, there rims as a fundamental enpposition the view that 
the way in \v)iich I have put this matter is completely just Itifd. 
and, although many of thu details are still subjects of dispute, 
and many important qnetitions still await solution, we an- 
now standing on clearer and firmer ground than we did fifteen 
years ago. 

Allow me now, gentlemen, to bring Iwfore you to-day somi" 
cases hy mi'ans of which you can ff.irni a judgment of yiinr 



1. You have hcru a young man, twenty years of age, Theodor 
Brandt. He works iu a brewery, and hus Bought our help "n 
account of increasing weakness ntid emaciation in hia arms and 
legs. Ho is the youngest of twelve cliildrou, anil an elder brother 
suffers, it secmB, from the same trouble. The affection com- 
menced gradnalljs in his sevenlecnth year, with weakness in the 
arms and legs, falling in over the region (it the jwctoral touscIp", 
and wasting of the upper arms. He has never hail either pains 
or panusthcsieB, aud is otherwiBe perfectly well. 

You see before you a strongly -built man, in whom at first Ihi- 
only thing that atrikea yon ia the great slenderueas of the upper 
arms as compared with the forearms and shoulders, and thi- 
abnormal position of the shoulder bkdcK. If you eiamine more 
carefully, you will find very extensive, andin jiart extreme, atrophy 
and weakness of a large number of the muscles in the trunk wtd 
upper extremities. 

These are as follows : the pectorals (especially in the middle, 
and lower bundles, the clavicular portions being in parts nu- 
touchcd); the trapesii (almost completely disappeared); the 
latissimi dorsi (on the right side almost completely gone, on thu 
left all but a slender bnndle of fibres on the anterior edge); tht.' 
serrati magni (especially on the right side); rhomboids (only 
partly, and in moderate d^ree); sacrolumbales and longissimi 
dorsi with their continuation in the neck (largely disappear^); 
bicipites and brachiales antici (on the right side extensive atrophy, 
moderate ou the left); snpinatores iungi (on both sides wholly 
gone); and tricipites (on right side extreme atrophy, moderate 
on left). 

These atrophied muscles contrast strongly with the following. 
which are trell prtterved, or eren diwtinctly kyperlrophUd -. Blemo- 
mastoids and splenii (normal aud well developed); levatares 
anguli scapuiro (slightly hypertrophied); deltoids (in the lower 
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part on left side dlstiuctly bjpcrtropliied, Grm and hard, in the 
Hppop part rathor atrophied; on right Bide throughout more 
atrophied, but in the lower part Btill hard and firm); Buprasjiinati 
(strongly developed); intraapinati (on both sides distinctly hyper- 
trophied, very hard and firm); terotes majores (on both sides 
rather thin); corarobrathiales (very jwwerf ill and well developed); 
flexors and extenaors in iho forearm (on both sides normal 
throughout and very strong); and the smnU muscles of the hand 
(all of them normal and acting well). The facial muscles also are 
perfectly normal. 

The upper arms arc from 2 to 4 cm. less in eircumferonce than 
the forearms. The forearms in tlio upper part are rather more 
cylindricai in shape than usual. 

In the lower extremities there arc very few changes to be made 
out J the thighs are almost quite normal, perliaps the tensor 
fascin is a little wasted. In the legs there is distinct weakness 
of the peroneal region on both sides, especially in the tibialis 
anticuR muscle, which on the right side is also a little atrophied. 
The recti abdominis are in good condition, and acting well, hut 
the fiat abdominal muscles are distinctly weak, and when the 
head is raised up from the lying position swellings of elastic 
consistence make their appoaranco in llie sides of the abdomen. 
Muscles feel for the most part rather soft, but are nowhere 
tender. No fibrillar twitchings. MochaiiicBl irritability in the 
affected muscles is everywhere distinctly lowered, especially in 
iho peroneal region (tibialis anticus). Electrical irritability 
(jverywhere more or less lowered, especially to direct stimulation! 
no qualitative change, and novrhere even an approach to the 
reaction of degeneration. 

Sensil>ility perfectly normal. Skin reflexes normal, tendon 
reflexes absent in the upper arm (triceps and biceps), present in 
the forearm, active in lower extremity. 

Head, cranial nerves, special senses, interna! organs, all pcr- 

^f ectly normal. 
Here, gentlemen, you ha\'e a typical picture of the diaeaae 
which I have described under the name of juvenile muscular 
.it.rophy. The case is lu the medium stage of development. 
Turn your attention now to thia next patient. 

2. Max Mudrak, a locksmith, twenty. two years of age,apparcnt1y 
uf a healthy family, among whom no affection of a similar nature 
to his own has been observed. 

Began his api>rcnticoshtp at fourteen years of age, and was 
obliged to work very hard. Not long after this his shoulder- 
blades ware observed to stand out in a peculiar way, and by the 
I time that he was eighteen this was very noticeable. Prom his 
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twentieth year onwards felt his work liardor on bini, and obaeri til 
that his ri^ht upper arm was getting thinner. Now it is only 
with Bome trouble that he fuii, " with a jerk," raise his wno to the 
vertical position. Lately great exhaustion in his legs and somc- 
times in hie back. Has never hud pain. Has had frequcutly 
migrainous headache ever since his schooldays. Otherwiae quiti- 
healthy. 

If nuw, gentlemen, you will take A look at thia man, juunill 
see that he is of middle heiRht niul wf 11 built. He strikes you at 




Fig. 1- 



once by the following iieciiliarities ; ihv neck is very broad, the 
shoulders very sloping, and the shoulder-blades standing ont; in 
oontraat with the enlarged deltoids and sturdy forearms his upper 
arms are remarkably thin ; there Is slight lordosis of the lumbar 
vertebrffl, and his lower eitrcmities arc very large. 

More careful examination brings out, as in the case of the last 
patient, extensive waiting and Josi iif jmKer in a large namber of 
the mnacles in the trunk and upper extremitien. 
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The details are as fuLlows: pi^ctorala gone on each aide, all but 
the clavicular portion; trapesii all but disappeared ; latissimi on 
the right side almost altogether, on left in great part gone; 
Kerrati mngni the same ; rhomboids atrophied to a slight extent ; 
biceps on right side greatly atrophied ftud weak, on the left in the 
lower half as on the right, in the upper half contracting strongly 
into a hard himp ; brachialis auticuB on the right aide more 

, atrophied than on the left ; supinator longns almoat quite abseiit 
n both sides ; triceps greatly atrophied on l>oth sides, more on the 

• left; extensor H in the forearm on right side partially gone, also 
first and second interossei on right side xomewhat weat and 
wasted; erector spinm a little weak on both sides, especially on 
the right ; lateral abdominal nvuseles diatinetly weak. 

In marked contrast to these the following moBcles are norauiF 
OT even enlarged and very powerftil: Htemo-mastoid distinctly 
enlarged ; levator angnii scapulce, aplcniue, muscles of the neck 
and snpraRpinatus normal and rery powerful ; infraspinatus on 
both sides hypertrophied and very hard ; tcretos and subscapularis 
normal; recti abdominia very powerful, distinctly hypertrophied; 
deltoid on both sides hypertrophied, very ]>oH-erfiil ; ertensors in 
the forearm on right aide only partly preserved, on left Tcry 
powerful, andfor the most part hypertrophied; fleiiars in the fore- 
arm Tery powerful, and in part distinctly hypertrophied, especially 
on left side ; small muscles of the hand on left side quite, on right 
for the moat part, normal. 

Dynamometer marks on the right side :)0'-', on the left 50° ; 
upper arm is 2 to 3 cm. less in circumference than the forearm. 

If you take hold of the patient by the armpits, as if you were 
going to lift him into the air by the shoulders, the shoulders ro 
up at once to the ears, the patient liaving no power of fixing 
them below (absence of the latiaaimi and pectorals). If the arm 
raised to the horizontal level is brought down strongly against 
powerful opposition, the scapula ia strongly drawn towards the 
upper arm and ita angle is moved outwards (defective Bxation by 
the trapezius and rhomboids). These are two very characteristic 
symptoms. The thorax ia widened out at the sides with alight 
emersion of the lower edges (weakness of the lateral abdominal 
muscles). 

In the lower extremities there is only enlargement of the 
muscles. Theglutffii are large, very powerful, and distinctly hyper- 
trophied; the quadriceps , sartorius, tensor fa acite, andadductora alt 
appear unquestionably hypertrophied, and display great strength ; 
the muscles of the legs are normal, powerful, perhaps hyper- 

Ltropbied {his riding-trousers have become too narrow for hinj). 
The muscles feel in some parts very tougli and firm, in others 
softer and more flaccid. No fibrillar twitchings ; mechanical 
irritability lowered when there is atrophy; where there ia hyper- 



ERB ON PROGRESSIVE MDSCDLAR DYSTHOrDY. 



trophy, norma! o 



n increased. Electrical irritability beltaTM 
3 reaction of degeueratioD. Skin reflexes 
normal ; tendon reflexes present in lower extremities, absent in 
upper. All kinde of Hciiaibtlity, brain, special senecB, iniemal 
organs perfectly normal. 

But there is Boraething else about this patient, gentlemen. 
Look at hi B face. The lips arc remarkably thick, while the chin 
and loner parts of the cheeks appcnr fallen in, there being distinct 
wasting of the left half of the chin. If vre test the functiannl 
activity of the muscles we find the frontaU, orbienlarea 
palpebrarum, and zygomatics normal, but distinct weakness of 
the left side of the mouth and of the left buccinator — brought out 
in showing the teeth, in whistling, and in puffing out the cheeks. 
Palpation shows undoubted wasting and softness of the left side 
of the mouth and chin. It is not easy to sny for certain 
whether things on the right side are normal. The muscles of 
mastication of the tongae and of the pharynx, the ocular muscles, 
and the pupils all perfectly normal. The patient did not know 
that there was anything wrong about his face, and can therefore 
tell US nothing about when it began. 

In this case then, gentlemen, which in other respects agrees 
ill all eBBential points with the first one (putting aside some 
interesting details) we have a jnvenile muscular atrophy with 
affection of the face. 

Let «a take another case. 

iS. Look at this little Hercules wc have here, and observer 
particularly, the enormous development of hia limbs, especially 
the legs and glutmal regions, his somewLat stupid expression, 
and the peculiar attitude. 

Philip Arnold, nine years of age. Family apparently quits J 
healthy, except that a younger brother is aSccted in 
way ; the parents and the two older than himself are healthy. 
The boy could run about at the usual time, but with some j 
difficulty, and he could never jump; in bis second yei 
convulsions. From his fourth and firth year he iS said to havo I 
been getting thicker about the calves, and walking has become | 
difficult and the gait tottering. Intelligence very defective, and I 
has made no progress in school. The first thing that strikes ona I 
in examining him is the immense development of the boy i 
and adipose tissue, especially in the lower extremities, which call { 
up lively recollections of statues of the " Infant Hercules." Note, I 
also, a generally distributed mottling of the skin. 

More exact investigations reveal, however, under these deceitful ] 
external appearances, not only extensive muscular wasting, bat J 
everywhere distinct weakness, even in the apparently normal or J 
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hypertrophied musclea. I sliould except tbe fuce : there ia nothing 
abnormal in reepect either of fanction or of eize in the muscles of 
expression, tlie muBcIes of masticntioD, of the tongue, and of the 
throat. On the other hand, in the trunk and in the upper 
vitremitieB the muHcleH affected are almoat the same as in the two 
previous cases, only that in this case a larger number of the 
muscles appear to !» hj-jiertrophied while they nevertheless show 
motor weakness. 

You have then, as you see, itlrophy and toeakiieaa in tbe pectorals 




Kg. !. 

(all but small porticius), the latissimi dorsi, the biceps and 
' bracfaialis anticns on both sides, the supinatores lonfp (almost 
' wholly gone), and the abdominal muBcles. 

On the other hand, you have entargement and weahtega in the 
deltoids, rhomlioids, infraspinati, serrati magni (forming a large 
swelling surrounding the scapula in front and below), trlcipites, 
and extensors and flexors in the forearm (which form nodular 
BwellingH on active movement). 



very large ill their whole 
though rstlier soft and weak. 
size and of firm elBstic 
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The ejitenBors of the spine are very weak ; down to the level of 
the first lumbar vertebra they are distinctly atrojihied, from the 
first lumbar to the Haerum they art- enlarged, forming a thick soft 
swelling on either side. 

The following muacleB are apparently quite normal: trapctii. 
Bterno-mastoids, supraHpinnti, teretes, GuhscapnlareH, and small 
muscles of the hand. The small size, along with the maintenante 
of their function in these musctea. stand in marked eontraat with 
the enlargement and weakness of moat of the others. 

The lower extremities, as yon s 
extent. The glutiei are 
The muscles of the thigh 
.consiatence, forming Imrd nodular swellings on contraction ; they 
are pretty powerful. The same description applies to the 
gastrocnemii. The muscles in front of the legs, though no doubt 
enlarged, seem rather weak. 

The feet are to some extent in the position of peaequinus. The 
gait is waddling and helpless. If you place the boy sitting on the 
ground he can only get up by supporting.himEelf against some 
object, or. in the charuct eristic way, by climbing np his own legs ; 
if the trunk is bent forward the work of raising it to the upright 
position is performed only with great difficulty and with the help 
of the arms supported in some way ; if you attempt to lift him up 
by the shoulders they rise to the cars and you feel as if yon had 
no grip at all. 

The musctes for the most part feel soft and flabby ; those of hif 
calf and thighs, however, hare more firmncas and elasticity- 
There are no fibrillar twitchings. Excitability of the mnsclea tu 
simple percussion is all over much diminished, so also bia gnlvanic 
and faradic irritability (in varying degrees) ; the contractions ob 
direct stimulation ai'e rather sluggish, but there is no definite 
reaction of degeneration. Sensibility and skin-reflexes everywhere 
normal. Tendon'refleies not made out in the upper extreinitios, 
in the lower distinct and active. Sphincters, special senses, 
internal organs, all normal. Mental development very defective. 

Gentlemen, you have liere a i-eally clasBical case of the psendo- j 
hypert.rophic paralysis of children, as it is called. The next case \ 
presents a aomewbat different picture. 

4. He is also a boy of nine years of age, Wilhclm Biicher, and 
comes of a family in the Tauiius, in which no trouble like his luitc 
been previously known. He learned to run about at the usual 
time, hut he was slow in his movements, and " he couldn't jump '* 
or take part in tho usual boys' games. Baring the last two 
years he has been tumbling more frequently, has been unable to 
get upstairs, and hi» attitude and mode of progression hsre bit 
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lood health, is well on in his 

The boy ia now undresHed, and jou will aeo first that the akin 

!b "veey mottled, next that he stands in a very peculiar way; there 

B extreme lumbar lordoHia, the atidumen is verj prominent, the 

I shoQlders arc drawn well back, the arms hanging down far 




Fig. 3. 

i behind, and the feet arc planted a good way apart, (living a brood 
. base of support. There is not much fat on him ; the upper part 
of the body is relatively spare, the upper arms especially arc 
Barprisin){ly thin, and the shoulder-blade a stand out ; on the other 
hand, the legs and buttocks are rcliitivulj large, while the thighs 
are relatively small. He walks in a peculiar waddling, high- 
stopping, straddling fashion, with an approoeh to the talipes 
eqnioua position of the feet; if you set him down he doesn't go 
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down gradaally. but suddenly and all of a heap; it joa takebim 
luider the arnipita and attempt to lift him yon find yourself rtetting 
no hold over hia body but merely raising hia shoulders to hia esrs ; 
if he nishes to raise himaelf from a, sqnstting position be first 
gets Du all fours and then clambcra with his arms up bis omi leg*, 
bringing faitOBclf with a jerk at the last into his ordinary position 
of lumbar lordosis. 

On closer inspection we reci^niae here iilao the presence both 
of atrophy and hypertrophy of the muscles. In the upper halt of 
the body there are in a condition of alropky and parraig — the 
pectorals (all but the clavicular portion), the trapezii (in the lower 
two-thirds), the latiasimi dorsi (quite gone), the bicipite 
brachiales antici (moderately wasted), the tricipites (to a slight 
degree), the supinatorea longi (almost quite gone), and the 
extenBora of the trunk (very mnch wasted) ; in a conditi 
hyjiertrophy — the infraspinati (in good condition functionally 
iilso), deltoids (vigorous but rather soft and wasted posteriorly) 
in normal condition — sterno-mastoids. rhomboids, serrati i 
levatorea scapnlffi, supraspinati. coi'acobrachiales. flexors and 
extensors of the forearm, and small muscles of the hands. In the 
lower half we have atrophy and wgottiess in the following 
flexors of the hips, the quadriceps, and the lateral abdominal 
muscles ; hyperirophy in the tensor fasciffi, sartoriua, perhaps the 
adductors, the peronei (distinctly weak), gastrocnemii (vety 
strong). The glutiei and recti abdominis appear iiormal. The 
muscles of the face and of mastication are quite normal. 

The muscular substance is in part soft, in part Arm and elastiR, 
No fibrillar twitchings. Mechanical and electrical irritabilitJTJ 
lowered in the atrophied musctes, no trace of reaction of degener*-j 
tion, Bcnaibility and skin reflexes normal. Tendon reflex absenti 
in the triceps, almost abaent at the knee, active in the tendtt'l 
Achillia. Sphinctera, organs of special sense, mental condition and,! 
internal organs perfectly normal. Lower section of the Ihorox 
much dilated and flattened out. 



According to foTToer usage, gentlemen, this case also would 1 
have been ttrmed pseudo-hypertrophic paralysis without mors , 
a(io, although, as you have satisfied yourselves, the muscles that . 
are enlarged and are acting well by no means give tlie iiupi^ssioa i 
of pseudo-hypertrophy or lipomatosis. We cannot properly call I 
it an example of Leyden's hereditary atrophy, because, thou^ 
in other respects akin, it lacks the quality of hen-dity, on which 
BO much stress has been laid by Leyden. It would agree better i 
even with the features of the variety I have t-ermed juvenile 
atrophy, had it not taken origin in wry early childhood. - 
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iBt. however, need not give us any great concern in the 
meantime. 

I should next lite to bring before you for a moment two of 
^e tiame family, in whom you can discern the earliest stages of 

edieease. 

5 and 6. These two caxee are sisters The parents are freo from 
the affection, and no similar ease has occurred so far as they (the 
parents) are aware in the familieH of either of them. Our little 
patients, however, have a stepbrother (son of the same father by 
a sister of their mother's) ivhom 1 saw in 1875 in the first Btagcs 
of the trouble, and who now has advanced atrophy over the whole 
body, with contracture in several places. In him the face in 
nimSccted. 

I saw the girls two years ago, and wilt tell you what 1 fonnd 
then, that you may compare the record with their condition 
to-day. The elder of thu two, Helene. is now fonrteen years of 
age. In April, 1888, the afiection had been gradually coming 
upon her for several years, with weakness of the lega and back, 
and latterly some difficult; in mounting stairs. The examination 
nt that date gave the following results : face quite unaffected i 
atrophy of the latissimi, trapozit (lower two-thirds), and rhom- 
boids ; less marked but still diatinct wasting of the pectorals, 
flexors iu tlic upper arm, and supinators ; hypertrophy of the 
infraspinati and serrati; weakness and wasting of the Inmbar 
muscles; distinct atrophy of the thigh, especially of the quadri- 
ceps, knotty condition of the latter in contraction ; sartorins 
uornal; moderate enlargement uf the calves; muscles generally 
firm i slight affection of the gait and characteristic climbing up 
the legs in rising from the ground; quite healthy otherwise. 

Now, as you observe, the aSectioti has advauced a hit. The 
atrophy of the mnscles I have named is distinctly greater; the 
latissimi, the flexors of the forearm, and the supinators, have iu 
particular distinctly grown weaker ; the lower half of the pectorals 
isalmost gone; thoweaknessiu the thighs is increased. In addition 
to the infraspinati the deltoids and tricipites are now manifestly 
hypertrophied. and the calves are distinctly larger. There is 
some weakness in the peroneal region ; the walk is high-stepping 
Itleigend). Pace remains quite normal. No fibrillar twitohings, 
na reaction of degeneration, knee jerk weak, and tendo Achillis 
Tcflei active. 

The younger sister, Auguste, is now ten years old. Slio was 
only brought to me in April, 1888, by her anxious mother because, 
as she said, " she caunot run upstairs like other children." The 
mother did not at that time think of her otherwise than as qnite 
healthy. The only things 1 could then be certain of were that 
the latissimi were distinctly atrophied, the trapeiii rather weak. 
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the biceps on either side somewhat thin, and, on the other hand, 
the BerrntuB raagnuB on either side very sttonRly dcrelaped. The 
face was quite intact, and there was no paeudo-hypertrophy 

To-daj you can see that the disease in thiK poor child has made 
a distinct advance. The lower portions of the pectorals arc 
markedly atrophied, also the supinators and flexora of the fore. 
arms. The angle of the scapula stnnda out somewhat (weakness 
of the latissirauB and trapezius); the child's shoulders are loose; 
if the arm held horizontally is brought down strongly against an 
eniieavour to keep it up, the angle of the scapula moves outwards. 
Triceps and infraspinatus on each Bide distinctly hyper trophied, 
Weakness of the extensors in the loins, and slight lordoHiB of the 
lumbar vertebras. Quadriceps weak and nodular on contraction. 
Bising from tho squatting position impossible without assistance. 
Cftlvea greatly enlarged. Face absolittely intact, no fibrillar 
twitchings, tendon reflexes active. 

Wliat are we to call tiiese two cases ? Assuredly not pseudo- 
hypertrophic paralysis, or disputes would arise. Perhaps we 
might reckon them cases of hereditary muscular atrophy, for w« 
have the heredity and the commencement in the legs and sacral 
rugion. And yet the early affection of the shoulder girdle and 
upper arm brings them nearer to my juvenile form. Here, 
also, this question may remain undecided at present. 

Unfortunately I cannot show you a case in which the disease 
has begun, and is specially marked in the face. I have not, up- 
to the present, met with auch. Tliey appear, in Germany at 
any rate, to be very rare. Striimpell has lately described and 
given illustrations of a case in liis " Spec. Pathologie " (vol. 2, 
1,5th edit.) In France Diichenne ^ and of late years Land ou^ 
and Dejerine" and Marie and Guinon" have recorded a number. 
of such cases, calling the form " infantile " muscular atrophy. 



'Y ou have now, gentlemen, a fairly complete idea of the variety I 
of forms which this disease assumes. It will not have escaped! 
your notice in what respects these various fonns agree (and iil'J 
some ways the agreement goes very far), and in what reepectsB 
they, to a certain extent, differ. 

They all agree in the slow and insidious development of t._ 
disease, with very frequently hereditary or family influences i 
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work ; in the geueial wasting of many of the muscles, combined 
with increaae in the size of othera ; very notably in the localisation 
of the affection, in that almost invariably they are exactly the 
riame muscles in tlie different cases that atrophy on the one hand, 
and exactly the same that become hj-pertrophied in the other j 
in the way in whii^h this localiaing takes place in the trunk, 
shoalder girdle, and loins, and in the proximal ends of the limbs, 
the distal ends remaining free for a long time ; and in the 
peculiar changes which are then brought about in the form and 
movementsoftheliody, the attitude, and gait. They agree further 
in the txinditioii f>f the muscles, as ascertained by percussion and 
palpation, in thh effects of electrical stimulation, particularly in 
the absence of the reaction of degeneration, in the fact that there 
are no fibrillar twftohings, and in the gradual disaiipeanuice of 
tendon reflexi-H. Finally, in all of them the various fomiB of 
.■fusibility, the sphincters, the brain and organs of special sense, 
and all the internal organs, are quit« normal. 

Thus in all (he forms the outline of the features is the same, 
and yet Uiere am certain differences which cannot be overlooked. 
These are as follows : Some ofthe cases appear to be independent 
of hereditary infiuences; sometimes the process begins in 
earliest childhood, sometimes in youth or at puberty, some- 
times even later. In some cases it makes its appearance firat 
in the loins and kns*er extremities ; in others in the shoulders 
and upper extirmitiea ; at times even in the face. The rules of 
localisation are often set asidi.-, the muscles of the forearm and 
small musclesof the hand being sometimes attacked, and muscles 
which, as a rule, are affected, being sometimes exempt. Tlie 
degi-ee of muscular hj-pertrophy may vary extremely, at times 
being quite uinioticeable, or limited to a few muscles, at times 
extended over a wide area, and present in a very marked degree. 
Further, this hypertrophy appears in some of the cases to be a 
tnie hypertrophy, depending on actual inci-ease in volume ofthe 
muscle substance, and in others to be false, caused by a deposit 
of fat or liponiftlosis. Lastly, the rate at which the disease 
advances, and tlu' way in which, towards the close, all the 
muscles of the Ixniy ntay be affected, are very different in the 
individual cases. 

Are those diffei-ences sufficiently great and sufficiently essential 
to justify ua in ranging the cases nnder different nosological 
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forms? Ycu know that already we have quite a number of 
them. Pseudo- hypertrophic paralysis has long had a positigti of 
its own, and the enlargement of the lower extremities, the fotty 
deposit on the muscles, and the peculiar attitude and gait might 
seem distinctive enough. Then Leyden* brought forward his 
hereditary muscular atrophy, and gave as it« pathogiiomonip 
characters lieredity and commencement in tlie back and lowei 
extremities. I followed '"with juvenile muscular atrophy, distill- 
gnished by its beginning in the upper half of the body, a peculiai 
localisation, the presence of muscular hypertrophy, and tlie 
absence both of fibrillar twitchings and the reaction of 
degeneration. Lastly, we have had lately aform that Duchenne 
had described as infantile muscular atrophy, but now brought 
fonvard by Laudouzy and Dejerine " under the name ■' myopathic 
atrophique progressivB,'' as an independent, and, indeed, ae the 
most important form of the disease. Nor would it be difficult 
to specialise still further, and extend this list, aa you can see 
from a perusal of Haymond's recent exhaustive wort.'* 

The longer I liave occupied myself with the question, and the 
wider my experience of these forms has groivn, the more has the 
conviction forced itself upon me that they all present one and 
the same disease. I am satisfied that, while in subordinate 
features such as the time and rate of development, the initial 
localisation, quantitative differences in the individual sympfoms, 
particularly as regards the amount of hypertrophy, they may 
differ from one another, yet in all essential points they 
thoroughly agree.. The proof of this clinical unity of those 
forms must, in the first instance, of course, be deduced from 
clinical material, but, from the number of my own cases 
from a record on the part of others which has gradually grown 
to be very large, we have no difficulty about that. 

First of all we must establish the fact that the separate forms 
agi'ee with one another in the following particulars : The 
development and the localisation of botli the atrophy and tJie 
hjqjertrophy in the muscles ; the condition of the latter, 
ascertained bj- inspection and palpation, by their mechanic^ 
and by their electrical reaction; and, lastly, the absence of all 
other symptoms. Now, that they do agree in these respect* you 
have already seen, even from the few cases I have show^l you. 
A more extended series of obBervations would bring it oat with 
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still greater certainty, and would easily eliow that the juvenile. 
the pseu do-hype rtrophic, the hereditary, and the infantile forma 
agree in all the above-mentioned particulars to an ext«nt that 
ia quit« evu-priaiug. You muat allow me on the present occasion 
to forego the details of this proof, as it would take up too much 
of our time. 

But still more convincing evidence ib given by the cases, and 
they are not bo very rare, which may he looked upon as transi- 
tional varieties between those individual types — cases of one 
form in wliich you meet with certain features which you have 
learned to consider as properly belonging only to another form. 
For example, there have been lately observed several cases, both 
of the juvenile and of the pseudo- hype rtrophic form, in which 
the muscles of the face have become involved (as in the second 
case which I showed you) ; or yon may see the infantile tbrm, 
beginning with pronounced facial atrophy, developing, as regards 
the rest of the body, at one time the juvenile tj-pe, at another 
time the pseudo- hype rtrophic type ; or you may obser\'e the 
lower half of the body take on the distinct pseudo-hypertrophic 
type, while the upper half is an example of simple atrophy — the 
juvenile type ; or you may have the exact appearances oi' pseudo- 
hypertrophic paralysis, coming on in adult life, i.e., as a juvenile 
form. 

Further, we not infrequently see the different forms passing 
into one another in the course of tlieir development. A case 
that began as pseudo-hypertrophy takes afterwards the juvenile 
or infantile form ; a hereditary case turns into a pseudo- 
hj-peitrophic or juvenile case, and so on. We frequently come 
across cases, also, which I should like to call indeterminate or, 
better, indeterminable forms, cases in which there may be doubt 
as to which type they belong to. We have seen an example of 
this in our fourth case, and to a certain extent in the two 
sisters (cases 5 and G). In a case of this kind one man sees 
one type, another, another ; or perhaps the case has been taken 
for a certain tj"pe at one time and two years later the physician 
finds himself inclined or obliged to call it an example of another. 
And yet all these cases moat certainly belong to the same 
nosological group. 

Different tj'pes occur in the same family, and this fact, it 
appears to me, speaks with great force for the view we are 
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upliolding. For in that case tln-y occnr in circumst&ncea where 
there is iio room for doubt as to the unity of the disease. For 
example, the infantile form may appear among cliildren whose 
father has the juvenile form (ob8er\-ed by Duclieniie, Latidouzy- 
Dejerine, Troisier-Guinon '* and others), or different types may 
oceur in a family in which the hereditary form hae already 
gained a footing. These are, I think, very con%'incing proofs. 

I believe tliat the fact« I liave laid before you in tlie present 
state of our knowledge, and disregarding just now the proof 
from pathological anatomy, to which I shall return later, are 
sufficient to allow you to recognise in all the different types one 
nosological species. It is fitting that we should have for this 
a short distinctive name, and I proposed as such Dijstn^ia 
rnvseidaris jwoijressiva. I still think that it is the best, and that 
it involves fewer assumptions than any of those that have been 
proposed by others.* 

Let US now sketch the clinical features of the disease as we 
leara them fi-om a study of a sufficient number of cases of the 
various types. The picture tliua formed will be a standard to 
go by in the differential diagnosis Iwtween progressive mnaeolar 
dystrophy and other similar affections. 

It always begins very slowly and insidiously, and in many 
cases i-emains unnoticed for a long time, perhaps for years. It 
begins sometimes at one age, sometimes at another, but most 
commonly tliere is a preference (probably due to the influence 
of heredity) for childhood and infancy, though commencement 
al)Out the time of puberty is not infrequent. Much more 
rarely it develops in lat^r years and towards the fifties. 

It begins generally in the trunk and proximal parts of the 
extremities ; sometimes the lower half of the body, including the 
pelvic girdle and thighs, is the first and most severely affected, 
sometimes the upper half with the shoulder girdle and upper 
arms. The earliest symptoms are weakness and exhaustion in 
the affected parts, with awkwardness in using (hem. Pain, 
paHesthefiife, and other symptoms are absent. In a certain 

' The noma clioson hy Fr. Schultio," '' ProgreBBivc mosonlar muting sato- 
ciatad with hypertropby," is too onmbrom, aod soarooly Bnitable for othen than 
Oormuia. Tbe "HyopBithie atropliiqao progrceeive " of Landonxy and Dejerine 
tnkea no [locount of tho hypartropby that iH generally praaBnt. Charoot'i" 
'■ MyopathiB progeaeiTo primitive " would auit beat of all if it were only certain 
that tha myopathy is primary. 
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I number of the cases in children tha lesion appears to commence 
in the face. In thia position it may remain unnoticed for a 
particularly long time, and it is only when it has gone very far, 
has given to the patient a peculiar expression, and gravely 
aflected the facial movemi'uts, that it attracts attention. As 
the disease progresses, the growing weakness and defect in 
the movements of the muscles always become associated with 
distinct changes in their volume. These changes are of two 
kinds : we may have atrophy, and thia is generally manifested in 
certain particular muscleH, or we may have hypertrophy, moat 
prominpnt in certain other particular muscles ; the latter may 
l»e true hypertropliy or, especially in the later stages, false or 
fatty hypertrophy. It is not improbable that in the case of 
most of the muscles there is a hypertrophic stage, vhich very 
seldom cornea under observation, as the patients in general only 
seek medical aid when tliem is already atrophy. This is the 
impression, at any rate, made by the study of the morbiil 
changes iu some of the muscles. The dividing lines bc-tween 
hj'pert.rophy and atraphy in individual cases certainly shift 
about in the most varied fashion, and the following list of tlie 
muaclea which are moat coutmonly atrophied and of those which 
are most commonly hj-pertitiphied is only to be taken in a very 
general way, and as admitting of many exceptions. 

Li moderately advanced cases the following muscles are found 
for the most part more or li;sa atrophied : The pectoralifl 
major and minor (except, gimerally, the clavicular portion), 
trapezius, latissimus dorai, serratua magnus, rhomboids, sacro- 
lumbalis and longissimus dorsi. Further, and this is very 
characteristic, the flexoi-a in the upper arai (biceps and brachiulis 
anticns), including the supinator longus. In addition to these, 
there may also be affected the lateral abdominal muscles, the 
gluttei and quadriceps femoris, frequently, also, the adductors ; 
in the leg the peroneal muscles, and particularly the tibialis 
anticus. In all tliese muscles, along with tlie atrophy, there is 
growingly distinct motor weakness. If the face is involved it is 
especially the muscles around the mouth and chin which atrophy, 
frequently also the orliicnlares jialpebrarum and frontales. 

The following muscles are geMerally,though,aaI have said, often 
only for a time, hypertrophied : the deltoid, infraspinatus (more 
rarely also the supraspinatus) and triceps in the upper half of ihe 
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body, the tensor fascife. sartorius and gastroeiiemiue. possibly the 
whole calf in the lower half. In these muscles the motor power 
may be verj' good, sometimes almoKt abnormally so, but yoa 
often find them getting pretty weak, even in an early stage. 

Lastly, the following are normal, and, in general, long reniniu 
so: The st^nio-masfoid, levator anguliacapulffi. coracobrachial is, 
teretee, flexors and extensors in the forearm, and the small 
muscles in the hand ; the rectus abdominis, and in part the 
muscles of the leg, especially of the calf, and the small musdi-A 
of the foot. 

Of course here, also, the boundary line between what is 
affected and what is not often cannot be fixed with anything 
like precision. Sooner or later, muscles that were previously 
intact are involved. First, as a rule, come the ext«?nsor3 in tJn- 
forearnl, then the small muscles in the hand and flexors i» 
the forearm, and, finally, the morbid process may extend ov>t 
the whole body, sparing not even the diaphragm or the muscles 
of respiration. Extremely rarely it may happen that thu 
moscfes of mastication and the ocular muscles are attacked. 
The patients finally become wasted and helpless all over, or, 
with equal helplessness, the atrophy may be masked by masa^ 
of fatty tissue, giving an appearance of muscular volume. In 
no case does the disease go on to bulbar paralysis. 

In moderately advanced cases the peculiarities in the form, 
attitude, and movements of the body affected by the 
nm scalar lesion are extremely characteristic. There is 
marked lumbar lordosis, the xipper half of the body arching 
well back and the abdomen being protruded in front; the 
nhouldera are lowered and brought forward ; the bnc running 
from the side of the neck to the apex of the shoulder is divided 
into two by the prominent superior angle of the scapula ; the 
shoulder blades may stand out like wings, and often poseees a 
veiy comical mobility, from not being fixed down in the nsnal 
way by the trapcKii, latissinii, rhomboids, and serrati, while the 
fair development of the iufraspiiiati may give them at the same 
time a singmtar appearance of deformity. If the arm is raised 
to the horizontal level and brought down again against some 
reaisting force, the inferior angle of the scapula is turned very 
much outwards and is approximated to the arm by the powerfiil 
action of the t«ret«s and infraspinatus. This is due to the 
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absence of t.he usual fixation by the rhomboida and trapezioa. 
llie thinness of the upper arm is very striking, from the large 
size of tlie deltoid above and the powerful forearm below. The 
latter has more of a cylindrical torm than usual in its upper 
portion from the absence of the supinator longus. The 
iufraclaWcular fossa is hollowed out and there is an oblique 
groove alongside the insertion of the deltoid, from the absenci- 
the pectorals. The wasted condiliou of the thigh la brought 
it by contrast with the well -developed buttock and the huge 
If. The walk is peculiarly waddling and high stepping, 
Jrith pointing of the toes; mounting stairs is diffit-ult. The 
vy in which the patient aits down on (he ground and rises up 
again is highly characteristic; in the lall<-r movement he gets 
on all fours, with the legs extended, and then, with his hands, 
climbs up his own legs, attaining the upright position at the last 
with a jerk. The weakness of the quadriceps, erector spinse, 
and glutsi is responsible for this. The shoulders are verj- 
slaok, and if the patient is lifted up by the armpits, the shoulders 
to the ears (weakness of the latissimi. pectorals and 
Lpezil). Not uncommonly, especially in children, we 
itice an anomalous condition of the lower part of the 
'thorax. It is fiat and retracted in the middle from the action 
of the powerful rectus* alHlominis and prominent at the sides, 
the edges looking almost as if turned up. Tlie latter appearance 
is due to the weakness of the oblique and transverse abdominal 
muscles ; at the attempt to raise the head in the lying position 
these muscles appear as two soft tumoure in the lateral aspect 
of the abdomen. 

If the face is affected early and in a high degree, a 
characteristic facial expression is produced ("facies myopathique " 
of the French). The comitenance is like a mask, smooth and 
immovable, the lips thick and prominent, " tapir lips," the 
patient is unable to whistle, to close the lips firmly, or to 
WTinkle the eyebrows ; the play of features ia poor, and there is 
a very peculiar alteration in the smile (griines Laclten, rire en 
lr«,-„,). 

This picture, it is well-kno^vn, can be modified in a great 
variety of ways. The distribution and intensity of the 
process, the difference in the way it affects the upper and lower 
half of the body, the absence or presence of hy()ertrophy, the 
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stage at which the disease has arrived, the individuality of iJif 
patient, and the family tj*pp, all help to produce these modifion- 
tioHB. To go into a descHptioii of the possihle varieties on this 
occaaion ia quite superfluous. 

But there is still something more to ascertain to completf 
the necessary precision and objecti^-ity of the description. Tho 
atrophied and hypertrophied muscles on palpation show clianges 
in their consistence which are often very marked. SoinetimeB 
they are soft and flaccid, witli the feelintr of a fatty growth, at 
other times elastic and firm. On active contraction tliey may 
form irregular nodular tumours, and easily pass into a condition 
of tonic spasm or cramp. The meelianical irritability is mostly 
lowered, often in a very marked degree. Tlie faradic and 
galvanic irritability is ahfays lowered in the atrophied muscles 
and frequently in the mueclcs which arc enlarged ; but if there 
is tme hj-pertrophy the electrical irritability may niuain normal. 
There is no reaction of degeneration." You will further find 
that fibrillar contractions are as good as never present. t That ie. 
not reckoning aa such the muscular treiuora and twitchings 

* I moat lUnd by tliia statement, in spitQ of the fact Uwt in m; flnt paper 
I Epoke of the abEence of the reaction of itegfenentioa aa bj no means abvolntel; 
□ertun, and althaugh in one case (dOBcribed b; Fr. Scholtie) at an adToneed 
stage, I ascertained for myaolf that this rpaation was quite diBtinctlf pretKut in 
vorions mnBclea. Several obBerverB have, indeed, ai-aorted it» occurrence ; bpt 
even if I grant that what they saw nae aotnaJly the reaction, and not Bometliiiig 
like it. soma BlowneBB of cantraotion. or snah like peculiarity erroneooelj t»kni 
tor it— my own eiperienco hoe tanght me that an error like this in quite poaeible— 
neTortbeleix. from nuineraaB carefal obHervationa I oan only repeat thttt tile 
abeence of degeneration in the djBtrophic affection ia almost withont eioeptiini 
the mlo. I Ehall have more to Hay of thii aftecwarde. 

t In regard to this gtatcmeat, bJho, 1 have been criticiBed a good deal, and 
oeciued of being in error. If in one coce. for example, a mnecio itho nikBaatcrl 
that wBB not even for certain affected at all. ihowed Bbcillat twitohlngs, while 
in tlie reat of the body in which the diseaH hail reached an advanced atago 
nothing of the Bort was seen, even with long obseTTation, it has been thoitgbl 
quite joatifiable to say that the atatempnt aboTe ia unwarranted. The aatHf 
criticism ie mode when, in another CBxe. fibrillar twitchinga Lad been noticed 
(ho it ia 8iud| CD the firat day, bnt never again in the conraa of soToral weeks' 
obaerTation. Socb remarks correct themRelvea, the exception simply proving 
the role. In spinal mnscnlar atrophy and amyotrophic lateral aclerosis, fibrillar 
twitching is always preeent aod widely dialrihated, bat from a targe eipcrience 
of progreaaive muscular dystrophy, I mast hold to my oaaerttDn that the abaeno* 
of euch twitching ie in this diseaae the olmoat invariable rale. Even if here and 
there it is observed, we moat remember that its occaeiODol oc even constant 
neuraBthenic, aud, indeed, in healthy people, ia not so Tvrj 
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which are so fivquently seen in those exposed to eold or in a 
stat« of eicit«iiient. These may occur in anyone, well or ill, 
but are especiallj' observed in " nervous " people. 

The tendon-reflexes are diminished in all the mtiscular areas 
where the disease has gained a firm tooting, and finally they 
disappear altogether ; the skin-reflexes generally ])eraist for a 
longer time. In many cases, and often in an early stage, 
contracture occurs, or rather retraction of certain ntiiscles, and 
this may lead to abnormal positions of the Hmbs ; the commonest 
are pes equinus and contracture in flexion at thi- knee and 
elbow. It only remains to mention the peculiar mottling of the 
skin, which is so especially marked in many children with 
pseudo-hypertrophic paralysis. Everything else — sensory and 
trophic functions of the skin, sphincters, sexual power, special 
senses, brain, all other internal organs, and all vegetative 
functions — are normal. 

Turn now to the differential diagnosis. We re{]uire first of 
all to distinguish it from spinal muscular ati-ophy, amyotrophia 
epiiifllia progressiva, the pathological basis of which is believed 
to be a disseminated degeneration of the anterior columns of 
grey matter in the cord. This disease, also a foi-m of slow 
muscular wasting, is characterised by the following features ; 
There is rarely evidence of heredity, and it begins generally in 
adult years ; the small muscles of the hand are almost always 
the first to be attacked, with gradual atrophy of the individual 
muscles, extending progressively to the i'urearm, upper arm and 
trunk, affecting the lower extremities only at a later period; 
there is never either true or false hypertrophy of the muscles ; 
fibrillar twitching in abundance is generally present ; electrical 
irritability is long preserv(?d, but at the last in the most of tlie 
muscles, when the atrophy is advanced, there is always the 
reaction of degeneration, either partial or complete, and 
occurring with most regularity in the small muscles of the 
hand ; tendon reflexes generally long maintained, ^erj- often 
rombined with chronic bulbar paralysis. Everything else — 
sensory functions, special senses, sphincters, &c.. — normal. In 
this list I have given you the determining elements for the 
differential diagnosis. The most important are the different 
localities aflfected, the progress of the disease from tho distal 
fnda of the limbs to the trunk, the absence of hypertrophy, the 
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presence of fibrillar twitching aiid of the reaction of degeneration, 
and the association with bulbar paralysis. * As a rule the 
distinction is easy. In difBcutt or doubtful caeea when, fot 
example, the spinal form begins in the trunk or shoulders, or 
the dystrophic form attacks the small mnscles of the hand at an 
early stage, careful examination of the other symptoms and the 
further progress of the disease will generally guide to a right 
conclusion. 

The distinction from syringomyelia, a disease of which many 
cjises were formerly put down to progressive atrophy, is very 
simple. The localisation of the affection is of the spinal type. 
there is atrophic paralysis with the reaction of degeneration, 
hypertrophy is absent, and, above all, there are sensory dis- 
turbances— pain, parffistheaiae, an^esthesise, in partienlar partial 
sensory paralysis for pain and temperature. 

So, also, is the diatiuction from chronic multiple neuritis, 
which frequently presents a certain similarity to progressive 
muscular atrophy. But the pain and sensory disturbances, 
paralysis and atrophy, with the reaction of degeneration, the 
absence of hypertrophy, and the localisation, all these are anfli- 
ciently characteristic to guard against any confusion. The sama 
holds good for another form of progressive muscular atrophy 
which has lately received close attention. Eichhorst ", F. 
Schultze ", Charcot and Marie '*, Herringliam *" and 
others have described cases, and J. Hoffinan '' has recently 
given a careful study of them under the name '■ progressiva 
neurotic atrophy " (type Charcot-Marie or "peroneal" type of 
the English). The place of this affection in a syEtemic 
arrangement is not yet quit*' clear. Its features, however, 
atrophic paralysis, especially in the feet and legs, later on in the 
hands and forearms, with deformities, reaction of degeneration, 
fibrillar and fascicular twitching, frequently, also, with sensory 
diaturhancea, &c. Thus, although the disease has a distinctly 
hereditary character, and begins for the most part in early 
childhood, it is very easily distinguished irom our dystrophy. 

Diagnostic difficulties may, perhaps, arise in rare oases, BHch 
as out of the way localisations of focal disease in the cervical op 
lumbar eord. or peculiar combined peripheral paralyses (plexiw 
paralyaes). For example, I have seen a bilateral birth paralyeii 
affecting the shoulder and arm which at first closely imitated 
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^the features of progressive muacular dystrophy, and another 
similar case in which the deformity was caused by bilateral 
operations in the supraclavicular tbasn?. Certain surgical 
affections, for example, bilateral dislocation of the hip joint, 
flail joints, &c., may, on account of the secondary muscular 
lesions, imitate the disease, but as a rule a careful history and 

-«zamiuntion will clear up such cat^e^. 



■ And now, gentlemen, that we have got so far, let us see what 
we can learn from pathological anatomy, and inquire whether 
this ia favourable or not to our view of the clinical unity of the 
various forms of J^-strophy. In this region we are no doubt 
still moving on uncertain ground and amid much discussion, 
but gradually matters are clearing up, and that, as far as 
I can see, favourably for our views, I shall, however, be as 
brief as possible in what I have to say. 

I have myself examined excised pieces of muscle from a 
whole series of cases of the most varied tj-pes. Other observers 
have (lone the same, and quite recently several autopsies have 
been made in juvenile, infantile, and pseudo-hj-pertrophic forma ; 
we have at our command, therefore, a fair quantity of material. 

Taking first of all the changes in the muscles themselves, 
I may begin by saying that the results of the examination of 
muscle obtained jjost-mortem thoroughly agree with the results 
of the examination of portions excised during life. Further, so 
far as I can at present judge, the condition of the muscles in 
all the various forms of dystrophy is in ail essential points 
almost precisely alike ; apparent difteivnces are brought about 
only through quantitative distinctions in the various histological 
changes, and through varying combinations of these changes 
at different stages of the disease in different muscles and in 
<lifFerent individuals. The diSerences between individual muscles 
in the same patient are not less than those between muscles 
from different fonns of dystrophy, and it is thus quite legitimate 
to represent all these forms as varieties of one disease. On the 
present occasion, however, we are not going beyond a brief out- 
line of the features of the disease. 

Fonnerly the greatest stress was laid on the changes in the 
mterstitial connective tissue. These were looked upon as the 



2&S £RB ON FROGRE^IVE MUSCULAB DY^TROPBY, 

primAiy lesion, aad the essence of tlie disease was conceived to 
be the overgrowth of the interstitial tissue, and especially the 
formation of fat. The affection of the muscular fibres, according 
to this view, was secondarj"-. They had atrophied, been, so to 
apeak, surrounded and guffocated through the ovei^rowth of the 
connective and fatty tissue. But onr investigationa have led us 
to quite other views. We find that the most important and. 
most essential changes are in the niuacle fibres themselves, 
and look upon the alterations in the connective tissue rather as 
accompanying accessories, perhaps as secondary. 

These muscle changes are the following : First of all there is 
very considerable hypertrophy of the fibres, to as much as three 
or four times the normal." Then there are all possible degrees 
of atrophy ; rounding of the fibres till they are circular in form ; 
increase of the nuclei both at the edge and in the interior ; the 
formation of slits and the division of the fibres into two or 
mo re* finger-like processes ; vacuolation, sometimes only here and 
tliere, sometimes to a greater extent ; faint transverse and pro- 
nounced longitudinal striation, with a tendency to splitting of 
the fibres into longitudinal fibrils. On the other hand, there ia 
no fatty or wax-like degeneration of the fibi-ea. 

The changes in the connective tissue are increase and over- 
growth, slight to begin with, more abundant later on. There 
are firm broad strands lying between the muscle-fibres, with 
abundant nuclei and thickened multinucleated vessel-walla. 
Besides these changes there is sooner or lat«r more or less of 
a deposit of fat, which may go on to distinct lipomatosis. 

These alterations show themselves in verj' different degree 
in the different muscles, and may be combined in the most ■ 
varied way. Between muscles which give the impression of 
Iwing <|uit<^ normal and possess only hypertrophied or normal 
fibres, with a small quantity of connective tissue, and muscles 

* I know very well that, umorditig to tbe obBerv&tiaiu of AuerbiLah mi of 
Oppenboim and Siumcrling", the eiiBtence of thi> hjpertrophy inlra tilam, 
at laast in the fragments of muBcIe eiciaed from tho living subject, haa boen 
nailed in question. But as it is present in eiactlj the sumo way in mowlM 
taken from the dead body, and u wo i;an decidedly infci from the marked 
proliferation of nuolei and dirisian of the fibres that there is gome pcoooM of 
OTerKTowth going on in the moacle. I nbould like in tbe meantime to hold by tit* 
real exiitonee of this hypertrophy, though it« exact degree may poaaibly ba 
modified and conditioned by the method of prep&mtion. ^KnoU's work'" 
thrown some direct light on this point, and leads to the same couolnnca. 
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whitJi are instancea of pure tihrcms or fatty degeneration, in 
which there are ouly the scattered renmanta of hypertrophied or 
atrophied muscle-fibres, tliere is every conceivable stage, com- 
bination, and transition. Not uncommonly in one individual, 
nay. in different parts of one and the same muscle, every stage 
and degree of the morbid pi-ocess cau be studied. I show you 
here a drawing, itself diagrammatic certainly, but copied from 
different actnal preparations, and true in its details, which will 
bring before you these different stages and forms (see 
fig. 4). 

If yon study now the state of the different mnscles, and 
attend to the degree of morbid change and the dui-ation of t}ie 
disease in each, which can be brought out by looking at the 
condition of the tissue elements in the various preparations, 
von will recognise that the most important and the earliest 
changes are (hose in the muscle-fibres. The alteration in the 
connective tissue may at tlie utmost begin in a small measure 
at the same time, but nioiv probably follows the changes in the 
musde. The lipomatosis, last of all, makes its appearance in 
the overgrown connective tissue. 

According to our preeeiit knowledge the cause of the morbid 
changes in the muscles is somewhat as follows ; First, there 
ai-e alt*'i-ations in the muscular substance itself. These hyper- 
trophy and their nuclei proliferate ; they swell up, taking more 
of a rounded form, and slitting and subdivision goes on ; pari 
passu there is alight increase and proliferation of nuclei 
in the connective tissue. At an early period, however, muscle- 
fibres here and there atraphy, and this process quickly extends 
more or less, gradually gaining the upper hand, and finally 
leading to complete disappearance of the muscle-substance. 
Along with it goes on a very great increase in the amount of the 
connective tissue, with proliferation of the nuclei, thickening of 
the vessels, and so forth. In this tissue, sooner or later, fat 
cells make their appearance, leading, it may be, to the most 
extreme forms of fatty degeueration. The muscular fibre has 
now wholly, or about wholly, disappeared, and the final result of 
the whole process is one of two forms. It may be an atrophic 
and sclerosing lipomatosis, in which there is a good deal of 
pure connective tissue without much fat, and the original volume 
is very much reduced, or it may be a hyi>ertrophtc lipomatosis 
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iMiy different 



A.. From the hypartrophiod deltoid of n tjrpioal jnvBuile case : ghoiriiig almost 
eTerjwhero Tflrj much enlarged fibres with inoroaiSB in tha nDolei, 
elltting U), and rucuolation (t^) ; slight increaae iu conneotire ti»sae with 
nbnndant nuclei. 

B, From the atrophied bieepa aC an inilsteiminate auo Ijnvenile ? praodn- 
hj'poi'traphia ? ) nhowiog muEclc-flbros of rer; diffnrent siiex, with great 
proliferation of the nuclei, abundant ilittinfr |'), and here and there 
vuouolation (e) ; connective tiHBne ror; much OTer^rown and with Donts- 






Lt deposit. 



C. From the eulaitfed serratua mognoa of a paenda-hjiperlTophio ctao (onr third 

ca!-el. MnBclu-Qbrea moBtJy atrophied, hero and there enlarged and 
slit (■) ; abundant firm conneotiTS tissue : large deposits of fat celLi. 

D. Ftom tbe very atrophied biceps of a juvenile usbej, sbowinK little else Utu 

adipOBB tiasae lyin^ oinon^ stout bandH of coiuieoUTe tissue, Mbn 
Teasela of the latter very much thickened (jr); pmall insnlated pal«bee 
of muscle-fibra in some places still xor/ much enlarged (A) withni 
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'hich there is little else than fat, while the original volume ie 

ither maintained or exceeded. 

On the other hand, the results of the examination of the 

rrvoDH system have, up to the present, been almost wholly 
Leaving out of account Lichtheim'a case and the 

ler cases of pseudo-hypertrophy, we have had recently a series 
of exact records from Fr. Schultze, Landouzy, Dejerine, P. 
Marie, Dreschfeld. Westphal, and Singer, and neither in the 
spinal cord nor in the peripheral nerves have any noticeable 
changes been obeen-ed. In accordance with these records, we 
should be entitled to view this dystrophy as a disease limited to 
the muscle -substance, and as a truly primarj- myopathy, were 
it not that some facts have come out which warn us to exercise 
great caution in this direction. Heubner's case ^ deserves 
special mention. Though an undoubted case of dystrophy, he 
found there was extensive atrophy of the large cells in the 
anterior horns of grey matter. Frohniaier*" has a similar 
case with the changes in it less marked. In this new light the 
more trifling alterations observed by Singer and the older 
■rvations in pseudo-hj'pertrophic cases of L. Clarke, Gowers, 
ieateven, Braniwell, and J. Ross, gain a certain significance. 
But in the meantime we must say thia, that in progressive 
muscular dystrophy in its various forma, the nervous system 
must be considered to be, as a nile, and for our present methods 
of investigation, normal. 

Thia is the place in which to say a little about the proper 
' nature, pathogenesis, and exact seat of the lesion. It is not 
necessary to prove further that it is neither a simple atrophy of 
the muscles nor an inflammatory affection with its consequences; 
there is unquestionably a more complicated disturbance of 
nutrition, regarding the nature of which, for the present, I 
would rather not express a definite opinion. 

Pathological anatomy has led many tfl consider it simply as a 
local muscular afiection, quite independent of the central nervous 
system, a pure myopathy. But a good deal of doubt has been 
expressed (for example, by KnoH") regarding this view, 
and I myself, in my earlier work, brought forward some 
reasons which prevented me from accepting it without more 
inquiry. A mucli larger experience, a good deal of con- 
Bideration given to the subject, and most of all the results 
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of the previously mentioned autopsies have confirmed me in my 

scrupJea. 

I'he considerations which weigh with me are various. The 
muaclea depend for their nutrition to a verj- large extent on 
trophic nerve centres ; the localiBation of this atropliy frequently 
follows in a noticeable way the exact coui-ae of the nerves in a 
plfxus, or the disposition of the centres ui the central organ, and 
occasionally we find a case of spinal amyotrophj- (StrUmpell's 
case ^) presenting an almost exactly similar arrangement. 
Hereditarj- influence is of great importance; mental aberra- 
tions are common among the patients, and other neur<»« 
frequently occur in their families. Further, even in tha 
undoubtedly spinal cases, such as acute anterior poliomyelitis, 
similar morbid changes (hj-pertrophy, proliferation of nuclei, 
dittsion of the fibres) both in the muscles and connective 
tissue have been pointed out b)' W. MUller^', Dejerine- 
Huet"', Joffray-A chard '*. and Hitzig™. In pseudo-hyper- 
trophic cases malformations and changes of a minor kind 
in the spinal cord have been met with. When I consider these 
facts, and bear in mind further the results of Hcubner's " and 
Frohmaier's '" obsei-vations, I cannot avoid the suspicion that 
after all the aflection may be dependent on the ner\*ous system. 
It is tempting to suppose, aa I formerly expressed it, that W6 
have to do with a kind of trophoneurosis, liaving its origin in 
the trophic centres of the cord — a disturbance of the function of"] 
these centres which finds its expression in the veiy complicated 
muscle changes of the disease. While on this supposition tbei 
are, as a rule, no coarse nen'e changes, now and then, and aftec, 
the aflection has lasted a long time or been very intense, si 
a change does become visible. 

The idea is inevitable that if something like this is tJie 
tlie relations between dystrophy and spinal amyotrophy wilt| 
turn out again in the end to be close and intimat*. The latter^ 
would represent an affection of the trophic centres that from the 
very first is a distinct coarse anatomical lesion taking effect in a 
degenei-ative atrophy of the muscles with fibrillar twitcKings, 
reaction of degeneration, &c. ; the former at the outset would be 
merely a functional disturbance of these centi-es, conditionedi 
probably by dififerent causes, and expressing itself as muscular" 
dystrophy with all its characteristic symptoms. At the 
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time, there would remain the possibility that even this merely 
functional disturbance might in the long run become associated 
with a coarse lesion of the centres. Many things about these 
r affections would agree verj' well with such a supposition, among 
a the occasional occurrence of the reaction of degeneration 
. dystrophic cases and the occasional initial localisation of 
yinal amyotrophy in the shoulder and trunk. But I will not 
ipinoutthiadiacussion to any greater length ; the whole question 
B by no means yet ready for decision, and the future alone can 
: the veil and reveal the finer processes that as yet lie hid 

Coming back from this digression to the clinical aspects of 

jhe diiiease, we have yet to say something about etiology. We 

310W very little of its causes. Tlie most certain thing about it 

D tills connection appears to be its hereditary character ; at any 

rate, this holds good for a majority (about three-fourths) of the 

It not unirequently occurs as a family disease, and can 

e traced through several generations ; in cases of this kind 

4ere can scarcely be a doubt as to the hereditary trans- 

■feiission of the afiection, or at least of the predisposition. But it 

ten liappens that two, thive, or more cases occur in one 

generation only, and here we may probably assume some 

e proceeding from the parents, though it is not necessary 

to suppose this in every case. Marriage between blood-relations 

r-wmetimes seems to act as a factor, and in one of my cases the 

i^nta are cousins, the children of twin brothers, thus standing 

1 the closest conceivable relationship in which a legal marriage 

MB permissible. In another, the father had sufiered ii-om a severe 

Injury. What I found to be of most frequent occurrence was 

■i^e e.xtstence of neuropathic and psychopathic tendencies, but 

* even this was present only in 8 out of 18 families. Many cases 

occur, however, quite in an isolated way ; in certain of these no 

doubt the history may be defective, but the disease must always 

make a beginning with someone, and it remains to be seen 

whether in these instances it is transmitted to the posterity. 

All the other causes which have been blamed — overstrain, 

injury, influences aifecting the mother in pregnancy (injurj-, 

mental agitation), acute infectious diseases, ie. — are of so 

little relative importance and so rarely present that they hardly 

r deserve mention. 
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The course is generally a progressivp one, though not nearly 
so much 60 ae in epinal amyotrophy. It is always very elow 
and insidiouB, extending over 20 or 30 years, and sometimes 
coming to a standstill altogether, so tliat the patients live to a 
good old age. I have seen individuals between 50 and 60 years 
of age who had been affectf d with it when young. 

The end comes not nnfreqnently in this way. tliat the lesion 
makes continual progress, spreading to one muscle after another, 
until the patient becomes at last quite helpless, and with 
affection of the respiratory muscles and diaphragm death is 
finally produced by asphyxia or intercurrent disease. Thti 
younger the patient when first attacked, the more rapid and 
destructive is the course of the disease. Other unfavourable 
elements for the prognosis are the spreading quickly fi-om one 
part of the body to another and a marked tendency to 
lipomatoBis. But children with the pseudo -hypertrophic form 
in general attain to a considerable age, though there are 
exceptions to this. 

About the prognosis I have already said all that can be said. 
Actual recovery does not appear to occur, but I have repeatedly 
seen the condition improve and the disease even coming to a 
halt. This occurs especially in cases beginning first in youth 
or adult life. 

In regard to treatment, the outlook is far from encoaraging, 
and the results attained hitherto are extremely meagre. Should 
the attempt not be made to try some kind of prophylaxis against 
this disease in the actual presence of which we arc so helplew? 
Should not we subject to some treatment parents, who, without 
being affected themselves, have already had dystrophic children 
or who have come of dyslixiphic families ? The object aimed 
at would be of course to endow any children they might have 
afterwards with greater strength and power of resistance. It ia 
rational enough to argue in this way, but I cannot see what 
more we can do beyond following the ordinary laws of health 
and employing the usual "tcnic'' remedies. The same holds 
good of the prophylaxis in the case of children of dystrophic 
families, whether their parents or brothers or sisters are affected, 
or not; we cannot get further than laying down some general 
niles about healthy modes of life and good food, general 
hardening up, fresh air, baths, avoidance of undue muscular 
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strain, tonicB, perhaps the use of arsenic ; these exhaust the 
means we have at onr command. 

For the disease itself we merely possess the old remedieB 
which have so often failed of their pui'pose. My own opinion is 
that the application of electricity is still the most trustworthy 
thing we have. In particular, I would have you use the galvanic 
current along the back and over the cervical and lumbar 
swellings of the cord with a regai-d for the trophic centres 
lying about these regions, whether you consider them the 
proper seat of the disease or not. You may, besides, employ 
peripherally the faradic, galvanic, or farado-galvanic ciiri-ents to 
the nerves and muscles, although I must warn you against 
using too strong currents or having too long sittings. Massage 
of the affected muscles deserves a trial, but it must not be too 
energetic. So do gjnnnastics, but they must be carefiilly 
adapted to the condition of the individual muscles as regards 
nutrition and strength, and, above all, must not be carried too 
far. In addition, you may employ any of the means which 
give tone and resisting power t« the whole organism. Such 
are cold baths, sea-bathing, warm salt baths, chalybeate- 
and peat baths, pure air, good food, tonics, arsenic, 
Btiychnia, Sk; 

Gentlemen, I am coming to an end, I have endeavoured to 
bring before you progressive muscular dystrophy as a perfectly 
well-defined disease, though it assumes various forms. It is 
certainly by far the most common of all the progressive muscular 
atrophies, and the number of the cases that have come under 
my own notice, reckoning all the forms together, is many times 
the number of my cases of spinal amyotrophy. I trust, at any 
rate, I have convinced you of the clinical unity of our 
" dystrophies," and I am now satisfied to leave it to yourselves, 
if you choose to distinguish individual forms or subspecies (tj-pes) 
in that nnity — a course which is not without its advantages. The 
division into the pseudo-hv'pertrophic, the juvenile, and the 
infantile forms is recommended by ita simplicity, and the 
characters of these forms I do not need to repeat again. It is 
possible, liowever, that with advancing knowledge we may 
arrive at a division still more suitable for our purposes. 
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ASTHMA AND DISEASES OF THE 
GENERATIVE ORGANS. 

(Asthma aei-iiale.) 



As we all know, the pathology of aslhma lias a!r(.\i(ly iiiiLlergotie 
various modifications. For some time past two forms bave been 
recognised: Bronchial Asthma and Nervous Asthma. 
Under the first we comprehend those cases where an excess of 
bronchial secretion is present. This forms the welt-known three 
layers of expectoration in the spit-jar : purulent, ropy, and frothy 
mucus. Examination of the lungs reveals the signs of chronic 
bronchial catarrh, which is constantly kept up by acute attacks. 
According to Boeker (German medical weekly journal, No 26 
and 27, 1888), asthma is generally cause-d by the state of the 
bronchial mucosa. No proper anatomical idea was connected 
with the expression "nervous asthma"; there was only a 
v^iie impression that nervous processes had something to do 
with its causation. 

This view was often questioned by the representatives of the 
anatomical school of this century. It was held that asthma was 
no nervous affection at all, but always connected with emphysema 
and bronchitis, and even Laennec was of the opinion that the 
chief cause of asthma was catarrhe sec and emphysema. 

On the other hand, several authorities on asthma, as Bam adge, 
Bergson, &c,, maintained that asthma cannot be explained 
without assuming a nervous element. 

In later times, liowever, we know definitely that asthma is a 
pure neurosis which has just as much a substantive existence 
as many other nervous affections, e.c/., megrim, epilepsy, &c. 

Hence, in the light of this knowledge we must regard every 
case as a symptom of some underlying disease, and must direct 
our attention, as regards setiologj-, to the nervous processes, 
however obscure. 

The onset of an attack of asthma is explained by irritation 
of the central nervous system, wherever the path lies the 
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origin is the same : the 
irritated and trausfer 



the 



endings are morbidly J 
rritation to the central ■ 



I 



organs. 

This irritation may be produced either through catarrh I 
developing in the vicinity of the nerve endings, or through 1 
hyperplasia of the auironnding tissue, or through dry I 
atrophic catarrh, which destroys the respiratory J 
mucosa in places, thus rendering the nerve endings i 
sensitive, or through derangement and obstinate catarrh 1 
of the stomach affecting its nerve supply, or throu^ I 
emphysema, bronchial catarrh, caseous bronchial 1 
glands, &c., any of which cause chronic irritation of the I 
bronchial nerves, or through diseases of the ovaries, j 
uterus, vagina, prostate, bladder, penis, (at times the J 
glans.) any of which may establish nerve irritation. All theso i 
various affections may produce asthma. (Asthma : its nature | 
and treatment. Brilgelniann.) 

Asthma may occur as a neurosis pure and simple, but it ii 
much more fi'«niently observed in connection with congt 
and catarrh of the respiratory mucosa. The nerve which iB^f 
generally assumed to be implicated in the production of s 
is the vagus. However, the sympathetic appears to me to be J 
more likely, for although we may not have sufficient grounds for i 
this, still from analogous distribution of the sympathetic to un- 
striated muscle there is nothing strange in inferring the bronchial j 
muscular fibres to be similarly supplied. 

It might, therefore, be held that there is but one form i^M 
asthma, namely, that which arises through nerve influence. Buta 
for practical reasons it is better to classify the various fomisl 
of asthma according to the seat of irritation. Brtlgel-sT 
mann makes the following division : — 

(i() Nasal asthma. 

(hf Phiiryn go -laryngeal asthma. 

(c) Bronchial asthma. 

((/) Toxic asthma. 

(e) Neurasthenic astlima. 

Under neurasthenic asthma all those forms are included that 

do not fall under the other divisions. He would therefore include | 

those cases about which I intend to say a few words, namely, 

asthma dependent upon sexual affections. These are notj 
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fay any means so seldom as ha& hitherto been iisBamed, as 
will be seen in the course of my remarka. 1 might almost main- 
tain that the generative syst«m is one of the chief seats of irrita- 
tion producing asthma, and divide asthma into six classes, of 
which sexual asthma forma one. 

This division has a further practical bearing as plainly in- 
dicating the chief exciting cause of asthma, which is generally 
overlooked in the examination of the iiatient, either from 
ignorance or false modesty on the part of the physician or 
of the patient. 

In not a small number of cases, we find, in males 
as well as in females, disorders of the generative 
organs, which produce attacks of asthma through the 
medium of the sympathetic nervous system. 

But in the male sex, particularly, these disorders are much 
more frequent than has liitherto been thought. They are chiefly 
affections of tlie posterior portion of the urethra which cause 
reflex nerve troubles, e.g.. uretbriti.s posterior in consequence of 
sexual excess, masturbation, gleet. &c., and sperm atorrhcea, 
though affections of the penis, especially of the glans, may also 
play an important part. 

If we, then, admit a sexual asthma, we must carefully 
enquire into the generative functions in the presence of negative 
results from other causes, otherwise we are liable to errors of 
omission. 

This examination is very troublesome and tedious, as only 
an exact and painstaking history of the caae and repeated 
microscopic examuiation of the urine yields safe conclusions as 
to the pathological condition of the generative tract. Even 
endoscopy raay be necessary to be quite certain of the 
diagnosis. 

My object is now to bring forward a number of 
important cases illustrating the significance and 
influence of sexual derangements, especially in the 
male, in the causation of asthma. 

Various views are entertained as regards the immediate 
mechanism of a paroxysm of asthma. Biermer's explanation 
is the most probable, according to which a spasm of spastic 
narrowing of the bronchioles takes place. Inspiration and 
expiration are in consequence interfered v^ith, but especially 



274 



PEYER ON ASTHMA AND 



the latter, as the effect of the bronchial spasm is considemblj' 
incretised by the expiratory pressure. 

There is, however, another variety of asthma where inapira- 
tion is impeded or rendered impossible for a time throagh-j 
clonic spasm of the diaphragm (phrenic asthma). 

The thorax remains some seconds fixed in the position of' 
inspiration, the epigastriam is arched forward, the heart, 
depressed, and the spasmodically -contracted diaphragm can bo, 
felt. Patients suffer frequently from great oppression on the 
chest and pain in the diaphragmatic region. These cases are, 
a role, leas numerous than those of bronchial asthma, and se 
to me to occur more often in women. 

However, bronchial and phrenic asthma can be very easily 
distinguished, and no one who has seen a typical case of either 
will have any difficulty in diagnosis. Both kinds may be caused 
by sexual affections. 

Case I. — Severe Agtkma in coTmequeitco of Masturhafion in Yovthf- 



In 1871, as family medical attendant, I was called in 
see Mr, A., inn-keeper and farmer. He was 26 years old,] 
married, and bad two children. Bodily strength well developed, 
temperament lively, and habits very regular. For a year past 
he frequently suffered from slight bronchial catarrh and from 
several severe attacks of asthma. 

llistory : Patient's father saffered in later years from chronic 
bronchial catarrh and emphysema; his brothers and sisters, four 
altogether, were quite healthy, and, with the exception of measles, 
Mr. A. had never had any other illness. AVben 18, he became 
steward to a farmer, and it was then be first had an attack 
of asthma, which recurred some four times in the 
course of the next two years. On this account he was 
exempted from military service. During the following four years 
he actively pursued his farming duties and enjoyed excellent 
heaith. He then married, and also undertook the management 
an inn. He ascribed his no longer feeling bo well, and his salli 
muddy complexion, to the want of his former out-door occnp^ 
tion, and attributed his susceptibility to catarrh, which, as above 
mentioned, was accompanied by attacks of asthma, to being fre- 
qctently in bis vaults. These attacks became more frequen^, 
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patient lost flesh, and was sent by his medical advisers to Davos, 
under a strong snspicion of tuberculosis. During a two months' 
residence there, he gained twenty-Gve pounds (27i lbs. Eng.) in 
weight, his appearance became normal J^in, he lost the catarrh, 
and no more asthmatic attacks occurred. He was able to do 
plenty of mountaineering without the least fatigue. He hod 
scarcely retuj-ned home, when the attacks came on again. In 
the summer of 1872 he went back to Davos for a longer course 
of treatment, in spite of which he again experienced several 
attacks at the beginning of winter, and consequently spent the 
whole of that winter (from 1872 to 1873) at Davos. The follow- 
ing summer he remained quite free. In the autumn, however, 
they reappeared, and so severely and frequently that he had to 
give up his inn and retire. Notwithstanding these ste.ps, there 
was no improvement, and on my advice he consulted my foi-mer 
teacher. Professor Biermer, of Zurich, who reported as follows 
on the case : — 

" Mr. A, suffers from chronic diy bronchitis and consequent 
emphysema. The cardiac dulness is much diminished owing to 
encroachment of the lungs ; vesicular breathing cannot be heard 
in several arete, or is replaced by dry riiles. The asthmatic 
attacks are produced by spastic narrowing and catarrlial swelling 
of the bronchioles. I recommend potassium iodide as a well- 
tried empiric remedy." 

At first he obtained some relief from the medicine, and had it 
made up some sixty times in the course of a year. Unfortunately 
he was worse than ever in the autumn of 1874. The asthmatic 
attacks increased terribly, and he did not venture to go out 
without respirator, or without being muffled up to the ears in 
woollen wraps. 

The thought occurred to me now, for the first time, that these 
attacks might have some connection with the sexual functions, 
from what the patient casually told me when called to see him 
one night in an attack. He remarked that he thought sexual 
connection was harmful to him, and that he would have to give 
it up, as he was almost certain that it always brought on an 
attack. 

Fi-om this communication, I carefully inquired into the sexual 
functions of the patient from his youth, and obtained the following 
statement : From boyhood he was much addicted to masturbation, 
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and practised it continuously up to manhood. At school, when 
greatiy excited (e.;;., when he had quickly to work out a difficult 
sum before the teacher) seminal emiesiona woald occur with the 
penia quite flaccid. Later on these took place when simply 
coming into contact with women. Nocturnal eraiaaions occurred 
without erection or awaking him. Several attempts at aexoal 
intercourse completely broke down, either from defective erection 
or from precipitate ejaculation. In his marital relations it was 
just the same; even if penetration was effected, ejaculation 
immediately occarred ; and his wife stated she had never 
perienced the sexual orgasm, and therefore was very m 
surprised at conceiving. 

The penis was small and flabby, and the glans was completely 
covered by the long prepuce. ITie meatus was greatly reddened, 
the mucosa tumid, and the introduction of a bougie caused 
unusual pain. Frequent esamination of the urine, which 
chemically was normal, revealed almost invariably traces of 
semen, Biermer, like the preceding medical men, diagnosed 
pulmonary catarrh and emphysema. 

" The asthmatic attacks are produced by catarrhal swell 
and spastic contraction of the bronchioles," so Bit 
states. 

At that time I certainly and quite naturally thought so 
too. But what is the origin of this spastic contraction (i.e., the 
paroxysm, which determines the nature of asthma) ? What 
its cause ? Along which nerve path does it travel ? And lastii 
but not least, to the practical physician, will it yield to treatment?! 

At that time, about 1870, asthma was not regarded as h 
nervous disorder, and still less was the idea ever entertained that 
it could be brought about reflexly by affections of the generative 
organs. Yet, for an observing practitioner, the probability of 
this cQuaal connection in the above case lay quite close at hand. 
For we have here defective sexual power, typical sperma- 
torrhcea, and asthmatic attacks following and brought on by 
sexual connection. At any rate I resolved upon local treatment 
of the sperm atorrhcea. This consisted in the prolonged use of a 
metallic bougie for some minutes at a time, and of astringent 
injections. As regards the ultimate result I can only state that 
patient since then, some 15 years now, has remained quite f 
from asthma. 
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Case II. — 'Femporuinj Aspermatigmvs, foUovwd by impotence. 
Sjtei-malorrhtea. Neurasthenia. Severe Aathma. 
In July, 1880, Mr. B., a miller, consulted me on account of 
severe asthma and a distreBsing feeling of depression. Patient 
was 48, medium height, well built, muscles well developed, 
and hody wet! covered. He had five children, the youngest 
being ten years old; no sj-mptoms of hereditary disease, He 
was accompanied by his wife, a very intelligent woman, who 
volunteered the following statement : "Doctor, I shall just tell 
yon the cause of his illness; my husband has been completely 
impotent since he was 38 years old, and even before he 
was never quite right in this respect." Following up tliia 
remark, I inquired into his past hislorif and obtained further 
part.iculars about his sexual habits. Ever since the age of six 
he was addicted to masturbation; ejacolatio seminie took place 
first when he was lo, and from then up to 20 lie gener- 
ally masturbattwl some four or five times daily. When 18, 
shjTiess and attacks of depression appeared, but usually passed 
off quickly. He himself referred them to his vicious habits, 
which he nevertheless continued, although not quite so frequently, 
up to 26, when he married. Erection did not always occor at 
the time of coitus and then the patient had to resort to manual 
friction. From the very first, ejaculation had absolutely never 
taken place during natural coitus. After repeated intra-vaginal 
friction the penis lost erectile power without ejaculation occurring. 
In fact, under no conditions did ejaculation follow connection. 
He, therefore, aided the process by withdrawing the penis after 
more or less vaginal friction and then manually excited it until 
ejaculation was imminent, whereupon he quickly reintroduced 
the organ. In this way Mr. R. begat five exceptionally vigor- 
ous and mentally and bodily healthy children. When 38, 
in spite of great bodily strength, he completely lost sexual 
power, and from that time his present illness first began to 
asanme a definite character. His wife mentioned this when he 
first consulted a doctor, and added she drew the attention 
of the different medical men he saw to this circumstance, 
none of whom, however, attached any importance to it. The 
above-mentioned attacks of dread and depression, which had 
never quite left him since his 18th year, became frequenter 
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aud lasted longer. Periodic attacks of profuse perspinttion, 1 
commencing when he was 20, which exempted bim from I 
military sen'ice, increased in spite of a naturally cheerful dift- I 
position. Strange fixed ide^s took hold of him, which he could \ 
not get rid of, although quite convinced of their absurdity. For J 
instance, the idea oppressed him that, his inside was not formed j 
like other people's, and his first thought on seeing a stranger v 
what hia inside might be like. Then he gradually got to believe, J 
without the slightest reason, that he squinted with the left eye. 
He kept constantly looking in the glass, and, notwitlistaading I 
the evidence of his own senses and the assurances of the ophthal- . 
mic surgeon he consulted that there was nothing wrong with I 
liis eyes, he could not get rid of this impression. Another ideft J 
was that he bad a cough, and no arguments of his friends were J 
sufficient to disabuse his mind. However, it was only withio-l 
the last year that his symptoms attained a serious degree. Hia 1 
despondency became so intense that he did not trust himself taj 
be alone; even when taking a short walk he would have his wifiij 
and daughter accompany him. If asked how he was, his eyeS 
filled with tears, and he cried before strangers just like a cb 
Sleep, which had fonnerly been good, had been disturbed dm 
the last few years ; now it was wretched, and he scarcely s 
more than two or three hours, and then was troubled by oppresairsl 
dreams. He used to be an untiring worker; he was now alwaysl 
languid. Perspiration was so profuse that when he only stooped ' 
he became literally Ijathed in sweat. His fancied cough was 
now areabty, and pretty severe asthma was present. He 
could only go up a short flight of stairs with difficulty, and then • 
had to rest for some moments before he could speak a word. Atfl 
night he spent hours sitting on a chair in order to obtain breath, J 
and was consequently terribly afraid of going to bed at nightJ 
The attacks became severer and more prolonged. They came o 
without the slightest provocation, and were at time^ so iutenael 
that the patient, with body bent forward, cyanosed features, and. 
thick swollen veins of the neck, clutched hold of the table,! 
struggling for breath. This was his condition when he camoJ 
under my care. Up to that time he had been treated by several 
medical men for the lung affection and all his sufferings were 
referred to asthma. Shortly before a professor of medicine bad J 
recommended him to go to Corsica, but, not feeling strong enon^l 
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to do BO, he 9])ent two months in Gersau (Lake of Lucerne), 
where he obtained no relief. On examination I found moderate 
bronchial catarrh and well-marked emphysema. The aomewhat 
6cantv frothy expectoration revealed under the microscope asthma 
cn,'stal3, like the spines of a hedgehog. 

The urine contained neither albumen nor sugar, but almost 
every time a varying amount of semen could be detected, along 
with urethral mucus, although the patient never had gonorrhtea. 

I diagnosed severe neurasthenia, reflex asthma depending 
upon chronic posterior urethritis, and spermatorrhoea. Treat- 
ment, which waa chiefly directed to the primary affection, 
confirmed the diagnosis. The patient completely recovered and 
has since remained well. 

Case IU.— At the end of February, 1883, Mr. F., teacher in 
Z., in the Black Forest, Baden, came under my care. He waa 
26 years old, very tall, broad shouldered, big-boned, with well- 
developed muscles (Mr. F. served in the Guai-ds), but looked pale 
and aniemic. 

He complained chiefly of a peculiar form of coryza and 
periodic attacks of asthma. The former, for the last five 
years had regularly occurred twice a week and on definite days, 
Wednesdays and Saturdays. On each preceding evening 
prodromata manifested themselves, cons i at ing in general malaise, 
a feeling of heaviness in the head and of oppression on the chest ; 
frequent sneezing ensued and a tenacious mucus waa secreted 
from the nose. 

The same night the patient waa restless, had troubled dreams, 
and awaked in the morning unrefreshed. The nasal mucosa 
began now to secrete a watery fluid, the eyes kept on filling, and 
violent sneezing occurred incessantly. 

The sneeziug at the nose was so copious that Mr. F. often used 
ten pocket-handkerchiefs a day, which became dripping wet. 

Towards evening the nasal discharge abated considerably, but 
the sneezing waa still frequent. The night was passed undis- 
turbed, the next morning on waking he felt refreshed, and the 
I attack waa over. 
This recnrred in an exactly similar manner in the same week. 
In the interval between the attacks there waa no nasal 
BBCretion, and the patient did not use a handkerchief at all. 
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It must, however, be mentioned that on the coryza days the 
feet ware markedly dry and hot, and gave rise to a bomii^ 
sensation ; otherwise the patient's feet perspired normally. 

The senae of smell was completely lost during an attack, 
but in the interval was quite normal. 

About a year after the commencement of the coryza, i.e., about 
four years ago, the above-mentioned a&tbmatic attacks 
anpei-vened, but only in connection with certain events, 

Mr. F. was a heavy beer drinker. One evening, in company, 
he had taken hia 10 to 14 glasses of beer, which he conld 
always very easily stand, when the next day, on the slightest 
exertion, he suffered from difficulty of breathing, which 
considerably increased during the next six months. For 
instance, if he wanted to do a little gardening, or quicken hia 
steps on level ground, an attack would come on, which finally 
reached such an intensity that he was obliged to remain bent 
forward, seizing hold of any fixed object to get his breath. 

As above stated, asthma at first only appeared at times aft«f 
excessive drinking. If he avoided excess he could walk as usnal 
and even climb a hill without any difficulty. 

As this affection was first manifest during the hay-harvest, his 
medical advisers regarded it as " hay-fever," The diagnosiB 
really seemed to be correct, for in the next winter the attacks 
were much less frequent, and only occurred after heavy 
drinking. 

The following summer, however, they grew severer, and at 
times were so severe that owing to difficulty in breathing thft 
patient could scarcely walk 50 paces on level ground without 
having to reat. Con.sequently he gave up beer drinking, the 
immediate cause, as much as possible. His usual amount for & 
few years past had been two bottles a day, and as a rule he took 
no spirits. He also became more moderate in smoking, having 
previously been a very heavy smoker. 

He also had noticed latterly that slight excess in drinking and 
smoking completely knocked him up, and he suffered considerably 
from aftei'-effects, as he had never done before. 

Furthermore, he had lately lost appetite, which was formerly 
excellent, and instead, had a sensation of sinking and depresaion. 
He felt the need of taking food, but had no inclination for it 
when placed before him. 
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Formerly the bowels had acted regularly, but during the last 
two years their action became noticeably freqnent. At first 
twice, then four to five times a day, with regular intermissions. 
Then periods occurred when he had severe diarrha;a — 12 to 15 
evacuations daily — lasting from one to two weeks without any 
apparent cause. Treatment had but a temporary effect and it 
usually ceased of itself. 

On various occasions Mr. F. had been troubled with worms, 
and he vomited a large one a short time ^o. 

He had been married a year, and recently his wife was 
confined of a healthy child. 

Physical examination revealed tolerably marked aujemia, 
faucial catarrh, slight chronic enlargement of the tonsils, a 
swollen, bluish red, pendulous uvula, and modei-ate pulmonary 
emphysema. On rising the patient always hawked up a scanty 
phlegm ; he seldom coughed. Heart and abdominal organs 
nomat. Chemical examination of the urine revea!e{l nothing 
abnormal ; at the bottom of the urine glass a slight cloudy sedi- 
ment settled, which I unfortunately did not examine micro- 
scopically, as, from the history of the ease, I thought there was 
indication for it. 

IHagnosie. First and foremost I sought a connection between 
all the symptoms which would present a complete picture of the 
disease, and proceeded thus. Here we had for several years past- 
chronic gastric and enteric catarrh, as shown by loss of appetite 
and constant diarrhcea, caused by immoderate drinking and 
smoking. ITie enteric catarrh was probably kept up by the 
presence of worms, which had been noticed several times. The 
chronic faucial catarrh, hypertrophy of the uvula, and chronic 
tonsillitis were likewise referable to his smoking and drinking. 
The almost periodic attacks of nasal catarrh I could not account 
for; I had never seen anything similar before. In any case, 
however, I regarded it as connected with the chronic faucJal 
catarrh. 

There was m all probability a causal relationship between the 
gastric catarrh and the asthma; the latt«r I regarded as a 
reflex nervous affection. This view was corroborated by 
the attacks coming on after excessive drinking, and also perhaps, 
as 1 thought, by the presence of worms in the alimentary canal. 
From the very first the presence of pulmonary emphysema and of 
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the chronic iuflammatoiy condition of the fauces predispofled 
the patient to them. 

On this diagnosis I baaed my treatment. At the outset, diet 
was strictly regulated and the amount of drink taken was limited 
to two glasses of light good beer daily. Smoking was forbidden 
and an energetic course of santonin was carried out. 

Fifty-four days after I saw the patient again ; his condition 
was about the same, appetite slightly better, no worms had been 
found. 

Local treatment of the nose and throat, and various internal 
remedies were used, but without any result, and during the two 
months he was under me the patient I'eceived no benefit worth 
mentioning. 

In the course of conversation one day Mr. F. told me, inciden- 
ally, that he was still obliged to pass water very frequently, and 
at times experienced a slight burning sensation. 

He had already mentioned this fact at the tirst examination, 
but, aa I regarded it as a result of his heavy drinking, I did not 
pay any attention to it. But now, as he had given up drinking, 
I concluded that Mr. F. was suffering from irritable bladder (on 
idiopathic irritability of the bladder by Peyer, Enke Stuttgart, 
1888), and therefore determined to examine the urine again. 
He passed water in ray presence and I again observed the 
deposit of a alight cloud similar to what 1 had previously noticed, 
but unfortunately not examined microscopically. 

The chemical examination gave, as on the first occasion, a 
negative result. On the other hand, a microscopic examination 
of the sediment, after a little trouble, revealed a fair number 
of spermatozoa, mucue-filaments, and a few hyaline 
casts. 

In consequence of this discovery, I filled in that part of the 
hishry of the case which, unfortunately, from motives of delicacy, 
is generally neglected by medical men, and questioned him as to 
the condition of the sexual system. The patient then told 
me that from very early youth, about the 10th year, he was 
led to masturbate, and constantly practised this vice till he was 
18. About this time he obtained a post as teacher, 
also became acquainted with a woman with whom he had intep- 
course very frequently, until his marriage some 15 montlis 
ago. 
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For a long time he did not notice any injoriona effect from 
excessive sexual indulgence, until some four years ago, when he 
bod nocturnal emissions in spite of frequent sexual intercourse. 
At first they occurred about once a week, then more often, until 
in the name night ho had connection and later on seminal 
emissions. In the morning he was dreadfully tired and played 
out, and suffered slightly from shortness of breath. In the last 
two and a-half years intervals occurred— and recently more fre- 
quently — when regularly, for a week at a time, he had nocturnal 
emissions, in spite of frequent sexual connection. 

Sexual desire had considerably decreased. Erection took 
place readily enough, followed almost by immediate ejaculation ; 
and it was only when the patient Iiad drunk freely of beer, in 
spite of long-continued friction, that no dischat^e of semen took 
place, and the erection passed off — in other words temporary 
aapermatismuB. The sexual orgasm accompanying ejaculation 
had almost completely disappeared. 

Several specimens of urine the patient sent me always showed 
the same characters — more or less traces of semen, at times 
hyaline casts (testicle casts) as above mentioned, and a few 
lymph corpuscles. 

I altered ray diagnosis, and consideredthecase to be neurotic 
in nature., one of nervous erethismor neurasthenia, brought 
about by early-commenced and long-continued sexual abuse. 

r The periodic nasal catarrh, asthma and chronic diarrhcea were 

I nervous or reflex in nature, and depended upon the sexual disorder. 

I The frequent micturition represented the so-called irritable 
bladder, and was due to an inflammatory condition of the neck of 
the bladder, which had extended from the prostatic portion of the 
urethra. 

The correctness of the diagnosis was proved by the result of 

pthe local treatment of the uro-genital tract. 

The nervous coryza, asthma, and chronic diarrhcea disappeared 

Lcomptetely in the course of half a year, and no return occurred. 

I-Case IV. — Spenruitorrhitia. Seoere 8}n>iai Irritation. Adhnui. 
Mr. H., farmer, well-to-do, 35 years old, exceedingly robust, 




I who served with me in the same regiment, consulted me in May, 
I 1883, on account of pain in the back and asthma. 

His habits were very regular and industrious ; parents healthy 
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and Btrong. He had never had any real illneas, had be^n seven 
years married, with three children, the yonngest being three 
years old. About four years ago he noticed for the 6rst time 
a ceitain oppreBsion and Btiffheas in the back, especially aft«r 
hard work. Gradually the pain became at times so severe that 
he could neither move his body nor stir from his position, not 
only after hard work and heavy rauacnlar exertion, but even whilst 
quietly walking or sitting. He even felt his back when lying 
down. At that time also severe asthmatic attacks appeared 
without any apparent external cause. They seized 
him in bed, at work, or when walking quietly along 
the road ; he was then obliged to remain standing. Later on 
asthma came on almost daily, at one time lasting from 
five minutes to a quarter of an hoar, at another lasting 
half a day. No cough and no expectoration. When I saw 
the patient, his digestion was disturbed, appetite variable, 
never good ; frequently a sense of fulness and distension after 
meals ; bowels sluggish ; no emphysema ; frequent desire to 
micturate, withal difficulty in starting the stream, which was not 
forked. Since his illness began be suffered a good deal from 
headache ; during the morning his head was heavy and he felt 
giddy. Memory good as a rule, no depression of spirits ; con- 
stant lassitude, sleep heavy, dreams rare but oppressive. For 
some time past he had felt remarkably little inclination for 
sexual interconrse ; in fact, after coitus he felt quite exhaosted. 
could not speak, and fell into a heavy sleep, only to awake with 
a severe headache in the morning. Examination of the urine 
revealed nothing abnormal, except now and then the presence of 
semen. 

Local treatment of the sexual affection cured the asthma and i 
spinal irritation. 

Case V. — Impotence. Sp«rmatoirha:a. Agihvui. 

In October, 1877. Mr. L,, merchant, tetat. 30, consulted me 
for general debility, heaviness of the head, persistent loss of 
appetite, nausea, frequent vomiting, weakness of memory, and 
periodic severe attacks of asthma. 

nistc/nj. No hereditary taint ; two years ago he was quite 
well, and, in fact, had never had any serious illness. When 
16, through bad example, he began to masturbate, and con- 
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tinned to Jo so more or less up to the present time. When 
21 the patient for the first time endeavoured to have con- 
nection, but, in spite of all efforta, did not succeed in obtaining 
an erection. Half a year later he succeeded, but ejaculation 
took place immediately on introduction. This occurred with 
every subsequent coitus, whenever the attempt was thus 
-&r successful. He noticed that when he was about 26, 
during his attempts at connection he sometimes 
ffered from slight asthma, which, however, soon passed 
although he was never troubled with any difficulty of breath- 
ig, even during heavy walking. About two years ago he 
ke in the uight, greatly alarmed, and unable to get 
hia breath. He sprang out of bed, rushed to the window in 
order to get air. His medical attendant, who was hastily sum- 
moned, prescribed him a full dose of morphine, which relieved 
the paroxysms, only to recur in the same night. Mr. L. 
consequently so weak that he was obliged to remain in bed 
for a week, and sufTered a good deal from palpitation. For 
L*>me weeks afterwards he felt very weak on his legs. For a 
iwliole year he remained quite free from an attack ; in the course 
of the last year, however, four serious paroxysms occurred. 
He began to lose flesh, was always languid, especially in the 
morning, his head felt heavy, and he was much depressed iji 
spirits. His memory became much weaker, appetite was com- 
pletely wanting, nausea and frequent vomiting occurred, the 
bowels were sluggish, and bis gait was peculiarly unsteady. About 
half a year ago, he felt while walking a dull heavy pain in the 
left testicle, which was present later on, even when sitting. He 
icied he must have unconsciously squeezed the organ. 
iPbysical examination of the thin, slender built, amemic looking 
patient revealed nothing abnormal beyond slight emphysema. 
There was nothing noticeable about the painful testicle,, the 
scrotum was lax and the penis flabby. Chemical examination 
of the urine showed nothing abnormal, although microscopically 
lumerous spermatosoa could be detected in almost every 
limen. 

Under treatment, which from the nature of the circumstances 
purely local, the symptoms completely vanished. Nausea, 
imiting, and loss of appetite disappeared first, normal appetite 
' regular action of the bowels returned, and in quite a short time 
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the patient gained 7 kilograme (15 lbs.). Spermatoirhcea ceased, 
nocturnal emissiona occurred normally, and liis gait became 
steady again. Abont two years after the end of treatment I 
heard from Mr. L. that he was quite well, the sexnal functions 
quite normal, and he had no trace of asthma. 

Case VL — Long-c(yiitmved Sexual Abvse. Aslhmattc Attaeke, 
especially iifler Coitus. 

In September, 1883, Mr. M., commercial traveller, consalted 
me for very troublesome attacks of asthma, which came on 
once or twice a week. He was 28 years of age, of medium 
height, well developed, and looked healthy. He was a heavy 
smoker, and, from the nature of his occupation, drank more 
than was good for him. Frequent matutinal sickness, appetite 
and digestion otherwise normal, sleep good. About two 
years ago he had the first attack of asthma, altJiongh 
during the whole of his milit-ary service as foot soldier he bore the 
greatest fatigue without any discomfort. 

The first attack came ofi after sexual connection, 
and up to the time of observation he almost regularly 
suffered in this manner. 

As regards sexual intercourse the patient stated he had but 
little desire, in fact ejaculatio seminis occurred almost immedi- 
ately on attempt at coitus, and moreover an asthmatic attack 
would follow so regularly that coitus almost became impossible. 
He gave a hislorij of long-continued sexual abuse, and, in con- 
sequence, frequent nocturnal emissions. 

Physical examination revealed slight faucial catarrh with 
moderate emphysema. Urine, which was only examined onoe, 
was normal. I did not see the patient again, who only happened 
to consult me whilst on his travels. 

Case Vn. — iTomjwrai-y AfperTnalimnm. Attkina. 

Mr. K-, farmer, ffitat. o£l. a tall, somewhat tliin and ana 
man, saffered for some years past from periodic asthma, which 
occasionally was followed by alight feeling of " oppreasion." 
tJcnerally these attacks came on after sexual inter 
course, wbidi had undergone a peculiar modification. 

When -to, he married quite a young lady, who bore him four 
children in quick succession. 
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The first stage of coitus was normal, but he do doubt indulged 
too freely, and ascribed to this circumstance the fact that at 
times no ejaculatio seminis took place. After such an occurrence, 
in the course of 24 hours, he experienced a burning Bensation 
in the urethra, which was particularly severe vrhen passing 
water. 

On the first occasion of this sexual anomaly, asthma appeared. 
There was slight pulmonary catarrh and emphysema present. 
'He relation of the two complaints in this case was very apparent, 
and I at once examined the genital system. The organs were 
normal in shape and showed no external sign of weakness or 
inflammatory irritability. No history of sexual infection. 
Examination of the urine revealed slight urethral irritation and 
at times spermatozoa. 

Local treatment very soon improved the sexual powers. 
Ejaculation accompanied connection, and the result was a healthy 
boy. 

At the same time the asthma completely disappeared. 

At the end of 1885 I saw Mr. K. again ; his wife bad recently 
been confined. He said he had noticed latt«rly premonitory 
symptoms of his former trouble, ejaculatio seminis failed to occur 
during coitus, and now and then an att-ack of asthma come on. 

Resort again to local treatment improved his condition, 
and cure now was permanent. 

Case VIII. — MasluTbatio7i during Youth ; UUee an frequent 

Noclumai 'Emissions and Coitus Jteservaiug. Frequent a/nd 

Severe Attacks of Asthma. 

Mr. F., lawyer, setat. 38, a tall, well-built man, pallid 
plexion, was up to 14 years of age a healthy-looking lad. 
He was an only child ; his father, a strong man, died, tetat. 52, 
from kidney disease ; his mother, au extremely delicate and 
nervous woman, succumbed to lung disease, ffitat. 50. 

As far OS his memory went, he said he was always of an 
imaginative turn of mind, especially in sexual matters. When 
14 he accidentally became addicted to masturbation, which 
ho practised contiimously for the following six months. His 
parents admonished him to give up the pernicious habit, which 
he did, whereupon frequent seminal emissions occurred, often 
tliree or four nights in succession, and almost always towards 
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morning. With the object of combating this state, the patient 
used ail alarum. If he set it for five in the morning, this was 
effectual once or twice, but afterwards seminal emission would 
take place at a quarter to five. If he set it still earlier, e.g., at 
fonr, his waking did anticipate matters for a few days, but 
subsequently seminal discharge would occur from a quarter to 
half an hour before. At times the alarum and the seminal 
emission coincided. 

Internal medicine, milk diet, change of air, sea bathing, 
abstinence from highly-seasoned dishes, from alcohol, tea and 
coffee, had no influence over his condition, and just as little 
had regular intercourse, to which he later on resorted, on medical 
advice, as a last resource. Aft«r le-aving school, Mr. F. entered 
the army in order to have as much out-door exercise as possible. 
When 22, at the close of the great autumn manoeuvres, 
which he had gone through without any great trouble, he was 
suddenly attacked, dui'ing the night, by asthma. He sprang out 
of bed, flung open the window and gasped for breath ; it was 
not till after some hours that the dreadful state yielded ; hence- 
forward the paroxysms happened more frequently. 

Several medical men noticed slight emphysema, and attributed 
the asthma to this condition as well as to the strain of 
campaigning. He consequently resigned his commission in the 
army, and carried out his primary intention of studying law. 
As Mr. F. was well-to-do, and engaged, he married soon, and 
then, in order to prevent children, practised coitus reservatus. 
His marital life had no influence on his general health, nocturnal 
emissions still persisted, asthmatic attacks were in fact very 
troublesome during the next six years, which he spent partly in 
Carlsruho and partly in Rastatt. At the former place they wePB 
so severe that he often thought he would suffocate. 

As a rule they came on during sleep and at night ; if they were 
but slight, or if he only felt prodromata, burning nitrated paper 
or hot application always brought relief. When they were at all 
severe he had to be propped up in bed with five or six pillows, or 
was obliged to get up and sit bending over a chair. " He had 
passed many such ten-ible nights thus, coughing, wheesing, 
spitting, and gasping for breath, half suffocated." Chloral alone 
relieved this condition : morpliine was less beneficial. 

He had not noticed any direct relation between sexual coo- 
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Election and his satferings. Local treatment which tlie patient 
underwent, when 28, for noctnnial emissions had not the 
slightest influence upon them or the asthmatic nttacks. 

Now, however, that I recognise the evil consequences of 
frequently-practised coitus reservatus, I ascribe the failure of my 
treatment to this factor, and although the patient told me of it, 
I did not forbid it. 

Later on the patient gave up this practice for various reasons, 
and treated himself for the nocturnal emissions by administering 
a cold water enema just before retiring. Gradually his sexual 
troubles disappeared, and his asthma got well, after having lasted 
some 16 years. 

Case IX. — Sei-^re Afthma in a Young LiiA'j hronijlil on durlivj 
CoituD. 

In the summer of 188-1 I was called during the uiglit to attend 
the young wife of a French officer, who was staying at the well- 
known Schweizerhof Hotel, at Rhinefalls, on her wedding tour. 

On arrival, I found the patient, setat. 20, who was fair, some- 
what delicate and anaemic looking, out of bed, sitting in an 
arm choir, and suffering terribly from want of exspiratory power. 
Her husband informed me that they only arrived at Rhinefalls 
two days ago, and that in the latter part of the same night asthma 
appeared. Four days ago the young couple had Iteeii maiTied at 
Brussels, the home of the bride, and had left immediately for 
Cologne, where, on consummation of the marriage, his 
wife, who had no idea that she was asthmatic, had a paroxysm 
for the first time. It was not, however, serious, and did not 
last long. The following night a severe attack occurred 
again during sexual connection, which lasted in 
varying intensity some two days. Then, on arrival at 
Rhinefalls. during the third intercourse, the severest 
attack of all came on, in which I found the patient, ami 
which lasted, varying in degree, some eight days. In fact, it was 
ao serious that I was obliged to spend three whole nights with 
the patient. 

In the course of conversation, Captain O. told lue that his 
wife had suffered a good deal from chlorosis, nervousness, antl 
leucorrhosa. During sexual intercourse she is exceedingly ex- 
citable ; sexual orgasm very soon occurred with Imr, whereas he 
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was of a remarkably sluggish nature, aad a considerable interval -I 
elapsed before ejaculation. Afterwards she was completely done I 
up, whereupon the breathing at once became laboured ; tho 4 
genuine attack did not come on until some hours aft#r. I 

When she was able to undertake the return journey she passed I 
fi'om under my care, but I impressed ufwn her very strongly the m 
advisability of consulting a specialist for diseases of women, and I 
submitting to a thorough examination of the sexual organs, which fl 
were in all probability in a condition of inflammatory in*itability, m 

Case X. — MastuTbation. llijperaesiheeiaofthe OrijicLum Yagina9,M 
Va^iiud and Uterine Catarrh. Hysterical arid AgthmatitU 
Attacks . ■ 

One of my acquaintances consulted me shortly after marriagefl 
about his being unable to have connection with his wife. No M 
sooner did he touch the genitals when she became greatly ex- ' 
cited, hysterically convulsed, and swooned away. She was 
24 years old, very intelligent, delicate, nervous, and yet 
excelled in cei-tain forms of exercise, e.g., riding. From time 
to time she suffered from hysteria and fits, as above mentioned, 
followed by dead faints, and at times from asthmatic attacks, 
lasting some hours. There was no pulmonary emphysema present- 
Digital examination brought on attacks similar to those on attempt 
at connection. Consequently, this could only be satisfactorily 
carried out under anaesthesia. It was found that inflammatory . 
irritability of the ostium (orificium) vaginfo was present, hym^id 
absent, vagina dilated and inflamed, and catarrh of the cervix! 

IHagnosie : Inflammatory condition and hypenesthesJa of thfti 
whole genital tract, due to long -continued masturbation ; benctt'l 
the hysteria and asthma. ■ 

Therapeutics : Local treatment, and prohibition of anv atteuiptfl 
at sexual intercourse. Complete cure. I 

Case XI. — Fihroul of the Vleriig. Severe Adhma. OperaiivuM 
Cure. fl 

The patient, eetat. -iQ, had been suflering for years from sevein 
asthma, which occurred more frequently during summer, Sliefl 
bad had five children, and formerly never suffered from any di»4 
tuvbance of the menses. For some time past the periods bajl 
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been persistently profuse, which she attributed to the changi* of 
life. As she had been undergoing treatment for a considerable 
period without any result, and the lungs were tjuite healthy, with 
the exception of etight emphysema, I proposed a vaginal exami- 
nation, which, however, was declined. 

A year later, one of my colleagues informed me that ehe con- 
sulted him, and was then vaginally examined. A fibroid abont 
the size of the fist was found protruding into the vagina. Tliis 
was removed ; the menorrbagta and the asthma ceased. 

Other writers have reported cases where displacement and 
cabirrh of the uterus, leucorrhcea, &C., were at the bottom of the 
attacks of asthma they suffered from. 

That form of asthma, due to spasm of the diaphragm, seems to 
nie to be particularly frequent in women. 

I have observed a number of such cases, more or less marked, 
two only of which I shall briefly mention as typical in every 
respect. 

Case XII. — Fhrenk Asthma.. Vleriitc Cuturrh. 
A. M,, letat. 17, native of the Black Forest, Baden, good com- 
plexion, and in comfortable circumstances, had been snflering 
from depres»=ion of spirits, shortly after the appearance of the 
menses, between 15 and 16, Her mother and brother were also 
liable to fits of depression (slight melancholia). She was given to 
weeping, apparently at nothing, and was always moody. \Vhen 
she was about 17, slight attacks of asthma came on at varying 
intervals during the day and night. She said she fiilt great 
oppression on the chest, and wanted to take a deep breath ; the 
attempt did not succeed, and inspiration became impossible, 
causing her great fear and alarm. When in bed she had to sit 
up, kneel forward, and then recline. All at once she managed 
to draw in a breath, and immediately she felt all right again. 
However, by degrees these attacks became more frequent and 
intense. For quite half the day and night she suffered dreadfully 
for want of brealh. Unable to breathe properly she became 
almost maniacal, springing out of bed and knocking everything 
aljout lier. In the intervals she was confused and melancholy. 
No remedies did her any good. 

About this time she became pregnant by her lover, and her 
(ymptoms completely disappeared. She mari'jed and bore a 



J92 PEYEH ON ASTEMA A>'D 1 

iiealthy child. During the whole of pregiiancv she rentuned I 
liorfectly free from any distress of breathing. Shortly aflat, I 
however, it returned, gradually increasing in severity. The | 
presence of loucorrhcca necessitated a vaginal examination, which | 
revealed chronic uterine catarrh. The patient also 8tAt«id that I 
she Buffered, when single, a good deal from " whites." Loc^ J 
treatment of the uterine affection also cored the asthma, J 

Mra. G, has since remained quite well. ■ 

Case XIII. — Chrmxic Melritig. Pkretuc Adhjui. % 

The second case is that of a peasant woman, setat. 52, widowed 1 
for about 10 years. She had had four children; ceased to meiw j 
-struate some five years ago without any troubles worth mentioning. I 
Alx>ut the same time difficulty of breathing commenced. Whilst 1 
working, or during animated conversation, or in bed — in fact, at ] 
any time or anywhere — the patient, who was robust, well-nouriahed, ' 
but slightly anromic. would feel at times a weight on the cheat 
which compelled her to take a deep breath, To her t«rror she 
noticed she could no longer breathe in deeply; she became 
alarmed ; blood rushed to the head and she was greatly agitated. 
Suddenly she sncceeded in inspiring deeply, the oppressicot 
vanished, and the patient was quite well again. These attacks 
would come on some five or ten times a day, but sometimes not 
for several days together. Tliere was, moreover, well-marked 
globus hystericus. Different medical men and the patient herself 
attributed tbe main cause of lier troubles to a fall down-i 
which happened some years before. 

My personal experience and the presence of the globi 
Iiystericus rather induced me to refer her illness to some nfcerindj 
trouble. 

Examination revealed a somewhat enlai^ed ntems. 
leucorrhcea. Local treatment, systematically carried out, of tl»| 
uterine affection alle^-iated, and finally cured, the asthma. 

Case XIV. — MasturbaUon. Gonorrhuea panning into 
Semitud EinUsiotif. Phrenic Aetkma, 
I'arents healthy, as also two brothers and a sister. When i 
boy, from 8 to 14 years, the patient suffered from earache anSi 
poverty of blood ; the latter was the cause of languor and pol^ I 
tation. When 17 he went to business; there, through ' 
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example, he learnt masturbation. A year after he began to aufffr, 
as a consefiueiice of this vicious habit, from headache, which was 
chiefly frontal anil worse in the morning on riaijig. Although 
he gave up the practice after a few years, noctumai emissions 
kept on frequently occurring, and at last were, towards hia 20th 
year, of almost nightly occurrence. Headache became uioto 
troublesome, general lassitude and weakness were noticeable. 
Shortly after 20, he went to Marseilles, and there he had sexual 
intercoQi-se about once a week on the average. Nocturnal 
emisBions in consequence almost ceased, headache also became 
much less troublesome. On the other hand, other symptoms 
gradually appeared, the bowels became sluggish, and be suffered 
almost daily more or less from heartburn and asthma. The 
latter chiefly occurred during the day whilst sitting at the desk. 
He felt an oppression on the cheat, which gradually became 
severer and prevented him from drawing his breath. He was 
then obliged to get up and pace the room, in great anxiety, when 
all of a sudden he succeeded in inspiring, whereupon the asthma 
and anxiety disappeared, only however to recur after a time. 
During the night he was, as a rule, perfectly free. In the course 
of a year the affection grew considerably worse, and headache 
reappeared ; failing memory and general debility induced 
Mr. G. to return to Switzerland. It should also be mentioned 
that, towards the close of his stay in ilarseilles, he got gonorrhcea, 
which however disappeared fairly quickly, leaving behind a 
tendency to nocturnal emissions. In addition, diurnal emissions 
^without erection of the penis — occurred, brought on by mere 
stimulation of fancy. There was a constant desire to pass water, 
with a burning sensation along the urethra, and later on headache 
was ofteii accompanied by giddiness. 

This was the condition I saw the patient in when be was about 
22J years old. He was a big-boned, thin, and anemic looking 
man. Physical examination revealed nothing abnormal in the 
chest or elsewhere ; the urine showed traces of urethritis, not 
quite cured. At times, especially in the urine passed in the 
morning and during a difficult stool, a fairly large number of 
spermatozoa were detected. 

The treatment was purely local. In the course of three months 
Mr. G. felt quite well, and obtained a post in Italy. After 
laving remained perfectly well for two years, he got another 
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attack of gtmorrlicES. Seminal emiBsions i^aio became freqamt, 
and difficulty of breathing retoroed, especially at nigiit. just befot*- 
Galling to sleep. In 1885 be returned to Switzerland aiid placed 
himself a^n nnder my care. At present lie is married and 
enjoys perfect health. 

Case XA". — Sexual Ajioiaaiiet. PhreiUc Arthna, 
In the middle of July, 1885, 1 was called to see Mr.Th., seta 
35. painter, who was snSering beverely from some long tronble. I 
I found him in bed, thin and aniemic. There was no fever, but" 
Iw complained of great difticnlly in breathing, and gai 
the following hUlonj: About three months ago, whilst at 
work, be felt a peculiar constriction in the neighbourhood ofi 
diaphragm. He could no longer draw his breath properly, and. 
felt as if his chest were In a screw-press. At the same time hflj 
had intense pain in the region of the stomach. It lasted half an 
hour, only to return, however, on the following day. This 
Jiai^pened almost every day, and even several times on the same 
day. The duration of an attack was sometimes two or three 
hours, and the pain was intense. I^atterly he suffered so mn( 
that he was scarcely able to follow his occupation. His form* 
medical attendant told him that it was '' spasm of the midriff,' 
and I quite agreed with ilie diagnosis, Mr. Th.'s family history 
H'as as follows: His father was a robust and sh-ong man; his 
mother, on the other hand, was nervous, and suffered greatly' 
from headache, as also his only sister. As a boy he was 
and healthy; bad a distaste for beer and wine, which olwa] 
gave him a headache. When 15 he became apprenticed, and ii 
the course of a month he lost flesh considerably, and soffei 
altemately from constipation and diarrhcea. Constant borborvj 
and frequent nocturnal emissions. 

When 18 he went to America, where he was coiiBtautly ytofI 
ing in the open air, and felt relatively better than daring 
apprenticeship. 

When 1 9, after prolonged constipation, he had severe he-adadu 
which lasted from morning to night, disappearing with vomiti 
I fcnceforth, these attacks of megrim constantly recurred, obli]^ _ 
him to remain in bed, nnd even on the next day he was scarcelyj 
fit for work, feeling quite exhausted and stupid. He uspeciall; 
noticed that sexual intercourse produced megrim the nejtt day,. 
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When 25 he returned to Switzerland, where he had hoped to 
get rid of his headache, which in the meantime had become nigh 
unbearable. However, his hopes were doomed to disappointment. 
When 27 he was compelled, from external circum stances, to marrj'. 
Although he was very moderate in sexaal intercourse, he always 
felt unwell after it. Ejaculation occurred prematurely, and 
sexual desire was very slight. After some time, owing to his 
losing Sesh and thp frequency of headache, he was advised to give 
np work. A two years' rest, however, brought no improvement, 
and Mr. Th. consequently resumed his occupation. When 30 
he suffered severely from sciatica on the left side, which lasted 
some nine months. Morphine hud to be frequently administered 
hypodennically. Headache had somewhat decreased during that 
time, but returned as sevei-e as ever, accompanied by frequent 
giddiness. He remembered one night to have awaked with a 
dreadful feeling of giddiness, headache, and oppression on the 
chest. When 32 he suffered for a time from a peculiar form of 
mental aberration whilst executing some work, which was so 
great a strain on his mind that for a week he was quite unable 
to sleep. As a result he became affected with ideas of exaltation, 
which lasted some 14 days. He thought that he was called upon 
to reform his trade by delivering addresses and by writing upon 
the subject, and that he was endowed with great ability and 
strength. A few days after he discovered he was unfitted for 
his supposed vocation, and thought he was despised on all sides ; 
took gloomy views of everything, and despaired of the future. 
During the day he was restless, never sitting stilt ; at night he 
either did not sleep or, which was worse, suffered from nightmare. 
His medical attendant wished to send him to an asylum. 
Suddenly he quite recovered mentally. He felt as if a great 
change bad come over him. For nearly a year after he was 
much better, and no longer troubled with headache. Then by 
degree.s obstinate constipation reappeared, accompanied by 
headache and the above-mentioned spasm of the diaphragm. He 
was mnch depressed in spirits, and the amount of work he was 
able to do was much less, which greatly distressed him, as he had 
now four children to support. 

Examination of the lungs revealed nothing abnormal — no 
catarrh and no emphysema, and the other organs of the body 
were apparently healthy. The urine was free from albumen and 
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sugar J on sevt;nit occasions, however, semen could be easily 
detected. 

Local ti'eatment of the aflectton brought about complete cure 
lit' the asthma and other nerve symptoms. 

This case is particularly intere.^ting, as it shows that the 
iisthma appeai'ed as a neurasthenic sympfcom alternating with 
headache and giddiness, sciatica and mental disturbance, and, 
further, that all these troubles disappeared on local treatment 
being systematicallj' carried out. 

Case XVI, — Nanal Asthma Combined u-ith Sexiud Asthma. 

Mr. F., Betatv 36, merchant, gave the following history : Up to 
his 16th year he enjoyed excellent health. When 14 he began 
to masturbate, and continued this vicious habit for several years 
(6ve to six times a day). ^VTien 17 he had a severe cold, which 
lasted some weeks. 

Up to that time lie Irnd not noticed any evil results from 
inastnrbation. Now hia health began to give way, he became 
jjale, aniomic, monosyllabic, and morose, and tried to overcome 
hia bad habit. He took no interest in female society, and up to 
22 had only had sexual intercourse four times. The first two 
occasions virile power was quite norma!, on the last it was 
distinctly weakened. ^Vhen 24 he obtained the mastery to some 
extent over his passion, and thereupon nocturnal emissions began 
to occur. When 25 he had a severe attack of gonorrhcea, 
accompanied by swelled testicle, which laid him up for a month. 
When 29 he had the first attack of asthma, which at 
first happened monthly, then every three weeks, later 
on every fortnight, and at last every week, and at 
times more frequently still. Cold beer, wine, &c., in fact, 
any exposure to cold, had a particularly pernicious influence over' 
these attacks. They, in turn, were usually followed by oft- 
recurring seminal emissions, which produced great nervousness. 

Compressed air and hydropathic - treatment in Schon^^' 
brought about some alleviation, which, however, did not 
long. 

When 32, Mr. P. was under the care of Dr. Hack of' 
Freiberg, who cauterised the thickened nasal mucosa. A marked 
improvement followed, which lasted some months, and no astJuna 
occurred. Hie general health also greatly improved. Neverthe- 
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less, towards evening he sufl'ered somewliat from oppression on 
the cbest, and had again recourse to the pneumatic apparatus. 
Seminal emieaions lilcewise became less frequent. In the 
course of time a relapse occun-ed, Nocturnal emissions frequently 
occurred, even after sexual coimection on the preceding night. 
Sleep was disturbed, aud towards moniing he would have a severe 
attack of asthma. He now consulted Dr. Miillor, who found 
marked puhnonary emphysema, depression of the diaphragm 
and complete obliteration of the cardiac dulnesa. Auscultation 
revealed everj^where purring and cooing rhoucbi. As regards the 
sexual functions, in addition to very defective virile power and 
frequent nocturnal emissions, slight spermatorrhtEa was present. 

His general health was at the time rather bad, besides neuras- 
tJienia he was greatly depressed. 

Dr. H. Miiller treated the sexual troubles locally. 

In quite a short, time marked improvement in the general 
health took place. Asthma did not recur, and Mr. F. married. 

A ye-ar after Dr. H. Miiller beard from the patient that he 
was qatte well. 

Causes of Sexual Asthma, 

If we once more pass in review the various histories of these 
cases, which have told us the causes of the attacks of asthma, we 
find that in eleven cases occurring in males spermatorrhoea 
was present in nine. On two occasions I did not make a thorough 
microscopic examination of the urine, although no doubt from 
the condition of the genital system I would have obtained 
corresponding results. Sperm atorrhcca was accompanied by 
some functional anomaly, the most fi-equent being nocturnal 
emissions and impotence, or at any rate great loss of virile 
power. Twice I ob3er\'ed temporary aspermatiamua. 

In the five cases occarring in women, uterine fibroid 
occnrred once; vaginal and cervical catarrh and hyperaesthesia of 
the ostium vaginae, due to masturbation, once; leucorrhcea once, 
cause unknown, as no vaginal examination took place ; enlarge- 
ment, induration and catarrh of the uterus after the menopause, 
once ; and chronic metritis once. 

Case XVI. shows that there may be several causes at work in 
such patients in the production of asthma ; in this patient two 
ses were present. 
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ComiituHon ami neiroiis lainl. Out of eleven men, seven 
were very strong and well develo])ed, and four rather slim and 
delicate looking. In two cases onlj was there an inherited 
taint of nervoosness on the matenml side. 

With almost all the males, in addition to asthma, there were 
other uerve symptoms present ; in fact, that condition wliicb we 
understand by the phrase sexual neurasthenia. 

This is almost without exception the result of sexual abuse in 
its various forms. As regards the women, a liereditarj- iiervouB 
taint could only be ascertaineil in two.. On iJie other hand, all 
suffered, in a more or lesa pi-onounced form, from hysteria and 
other nerve symptoms, which, like the astbma, depended upon 
aome uterine affection, and therefore belong to the same category, 

CoTidilifm of ike lumjf.. In ten there was more or less Eevero 
emphysema, which, as a rule, did not give rise to any complaint. 
They could walk, go up hill, and take part in the manceuvres. 
A few only suffered from frequent catarrh of the respiratory 
tract. 

Manifestation of the asthmaiic attacks. It is well known that 
congestion plays an important part in asthma, for not only 
the idiopathic form but also in the rest it is frequently ushered 
in by nasal and bronchial catarrh. There are iniliridnals hi 
whom any slight catarrhal in-itation is accompanied by asthma' 
(Bronchial asthma — Biermer, Berlin clinical transactions). 
What the exact connection between catarrhal hypenemia and 
bronchial spasm is we cannot say. We may, « prinri, snppose 
that either bronchial congestion produces bronchial spasm, ». 
causal relation thus subsisting between the two, or that both. 
are the result of a disturbance of the nerve paths, in other -words^ 
result of reflex action. 

On the other hand, cases of bronchial asthma are met with—'. 
and Tronaseau drew attention to these — where no symptoms 
of catarrh are present at the outset, but which terminate with 
such, so that it would seem that bronchial hypertemia may be a 
aetjuela of asthma (Biermer). 

The congestive element likewise plays a part in sexasl 
asthma, for some cases commence with nasal and bronchial 
catarrh. On the whole tliis is not so frequent. 

In one case only I observed that sexual asthma was brought 
sometimes by heavy drinking. 



DISEASES OF THE GENERATIVE OROASS. 299 

111 a few. till? attacks were, so to say, spontaneous, i.e., no 
exciting cause coulil be aseertniued. 

The inajonty, however, wero brought on by mere aexnal 
excitement, or by the simple act of coitus, or even by 
nocturnal emissions. 

In a few cases the patient was conTinced that there was a 
connection between the sexual malady and asthma ; iji the rest, 
I suspected that it might be a cause of the attacks. 

In some the sexual act was so regularly followed by aathiiiatic 
attacks tiat the relation was at once patent. 

Diayjunii). The chief point is that we should know andalways 
bear in mind that disturbance of tJie generative system is one of 
the chief exciting causes of asthma in males as well as in females. 

We must thoroughly inquire into the history and condition of 
the sexual functions. We shall then learn whether the patient 
has sutfered from congenital weakness of the uro-genital system 
(wetting the bed), whether he has either during youth or lat<:^i' 
on been addicted to sexual abuse of any form, whether he has 
ever had any venereal trouble (gonorrhtca, &c.), whether 
nocturnal seminal emissions are morbidly frequent, or, lastly, 
whether any anomaly of the sexual function occurs. Elxamuia- 
tion of the urine — frequently made — and endoscopy, if necessary, 
should inform us as to the present condition of the uro-genitnl 
system, especially whether chronic urethritis or spennatorrhcca 
exists, 

Similarly, in the case of women, we must inquire into the 
history of the sexual functions, tie amount and duration of the 
menses, the character of the molimina, the presence of fluor albus 
or of lumbar symptoms (back-ache, &c.>. If the hist-ory indicates 
its necessity, a vaginal examination should be resorted to. 

Having then carefully informed ourselves upon these point«, 
we find, for instance, that in an asthmatic patient, after long 
continued masturbation during youth or after excessive sexual 
indulgence, especially in coitus imperfectns, or with partial 
impot<?nce, by microscopic examination of the urme, spennator- 
rhcea exists and other nerve symptoms are present, then, by 
careful exclusion of other causes, the diagnosis of sexual 
asthma may be made. Our diagnosis is likely to be more 
certain if we find that any sexual event precedes the attack 
m, of asthma. 
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Of course we must not forget that even in the same patient 
other exciting canses may be present as is seen in Case SVT. 

We can only be quite certain of our diagnosis when, along 
with the aexual affection, asthma also ceases. 

pToijnosin wholly depends upon the cause. 

As a rule, however, we can say that it is favourable in aexual 
ostihma, as a fair number in the course of time recover completely. 
I have observed severe eases where for 13 years no attack of 
asthma has pecurretl. 

The treat inent of sexual asthma is naturally that of the primary 
cause and will vary accordingly. 

In women this, of course, belongs to the province of tho 
gyniecologiat. I should, however, like to mention that the 
medical attendant should not overlook, from false prudery, the 
evil consequences of onanism and coitus imperfectus. In 
men great importance must be attached to the latter point. For, 
as a rule, the patient is ignorant of the pernicious results of this 
practice, for it is but true that, in persons of nervous disposition, 
neurasthenia sexualia is thus brought on and kept up. In Case 
VUI. 1 found that the seminal emissions and asthma were not 
benefited in the slightest degree as long as coitus reservatus was 
continued. After this was stopped, they both ceased under the 
administration of cold water enemata before retiring. 

'llie urethritis posterior, on which sexual asthma depends — be 
it specific in nature or otherwise — as well as sperm atorrhcea, 
impotence, or temporary aspermatismus, must as a rule be treated 
locally. General treatment is, of course, of material value, but as 
a rule is not sufficient to cure the affection. 

It is not within the limits of this paper to consider the treat- 
ment of chronic afiections of the male generative organs that 
may be the cause of sexual asthma. 

I shall here only mention that tlie treatment usually ia some- 
what difficult and troublesome, and requires great perseverance, 
both on the part of the doctor and patient, in order to arrive at a 
happy result. 
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GesTLEMES, — The subject I have chosen for this aJdress* will, 
I trust, have no little interest for you. For what I am going to 
speak about is certain morbid conditions in re^i^rd to which the 
physician at the present day, and in consequence of modem 
legislation, is frequently obliged to give a decisive opinion, and 
an opinion the formation and precise expression of which are often 
attended with no small difficulty. I believe, however, that these 
difficulties exist, not merely in the nature of the things themselves, 
but also, and perhaps even more, in the circumstance that in our 
appreciation of the morbid conditions in question we are not 
uncommonly too one-aided in our views, and leave out of account 
considerations of great importance. 

Although the cases I am about to speak of are of very common 
occurrence and, as yoii can understand, must necessarily have 
been known to the older physicians, yet the exact study of them 
has gone on only for the last twenty or thirty years. At all 
events, it was their frequent occurrence after collisions and such- 
like accidents that first drew the attention of railway companies' 
surgeons to them, especially as practical questions of damages 
were first raised in the case of railway servanls. It is well- 
known that a particular clinical picture has been formed by 
English surgeons especially (Erichsen and others), which even 
in Germany we frequently call by its Eugliah name of " railway 
spine," the origin of which is commonly said to be the severe 
shock to the spinal cord which occurs in a railway accident. 

This name "railway spine," however, was plainly not very 
happily chosen. On the one hand, it must be at once noted that 
there evidently does not exist a certain kind of injuiy peculiar 
to railway accidents, and experience shows that precisely the 
sanie symptoms frequently result from other accidents of eveiy 
description. On the other hand, a more careful consideration 
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and analysis of the symptoms broaght out that it was quite J 
imposBible that they could be dependent merely on a disturbance J 
of the functions of the spinal cord. Numerous phenomena of I 
undoubtedly cerebral character pointed distinctly to concomitant 1 
affection of the brain; even symptoms which had previonslyl 
passed as spinal came more and more to be looked upon i 
of cerebral origin. For these reasons American neurologists, ' 
Walton and others, proposed instead of " railway spine " the 
name " railway brain " aa more suitable. This was certainly an 
important forward step for the proper pathological understanding . 
nf these affections, especially as the observers drew attention to A 
the affinity which these cases of "railway brain" had witlxj 
nenrastbenia and hysteria. It may be even asserted that it v 
the exact systematic stndy of the two last-named diseases whickl 
first made it possible at all to arrive at a proper understanding's 
of the nature of the " traumatic neuroses." 

This expression, "traumatic neuroses," appears to me at I 
present at any rate to be the best we have. It implies first o 
all nervous affections, the origin of which must be immediately! 
referred to some injury or other. Further, there is implied i 
the word " neuroses " the supposition that the nervous symptomtfl 
in question are not dependent on coarse injuries of any part of 1 
the nervous system. Traumatic paralysis tlirough crushed or 
torn nerves, lesions of the cord or brain from fractures or dis- 
lircations of the vertebra; or fractures of the skull, traumatic 
hicmorrhages, secondaiy inflammatory conditions — all of common 
occurrence, and important as they are — do not belong to the 
traomatic neuroses. But we must note — and this is the first 
point of importance— that after certain injuries attended by no 
coai-se lesion of any part of the nervous system, peculiar and 
yerious nervous disturbances may be produced, which may last a 
long time, and are not infrequently incurable ; and, further, tlu 
we cannot understand these if we seek their causes in any ooe'f 
iif the above-mentioned coarse anatomical changes. 

Before we go into the question as to how these conditions tnsjrJ 
Ije explained, it is proper to treat of their symptoms a little mOT 
Fully. We shall do this first fmm the purely clinical : 
empirical side, and see what practical experience has to tead 

As advantageous in a general survey, it appears to 
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advisable to distuigaish two chief groups of the traumatic 
neurojies, and to describe these separately. In one set of cases, 
occurring generally after some local injury, there are merely 
local nervous disturbances, ejj., in one leg, in one arm, or such 
like. We may name these casea '"local" traumatic neuroses. 
In other patients we have, mostly as a result of some severe 
shake to the whole Ixidy, a much more complicated set of 
symptoms, and among ihem, in particular, certain general 
nervous phenomena appear in the foreground. This group we 
call " general " traumatic neuroses. Let us first examine more 
closely the latter. 

I shall suppose a particular case, in order to bring the features 
of the affection as clearly as possible before your eyes. A work- 
man — let us say a carpenter — previously in perfectly good health 
and strength, falls from a scaffolding a distance of twelve or 
fifteen feet. In consequence of the shock he is rendered 
nnconscious, or at least very much stunned, and his fellow- 
workmen have to carrj' him home. After some hours he comes 
to himself, but feels so languid tliat he "can't move a muscle." 
The incdical man who is called finds no evidence of severe injury 
— perhaps only a fractured rib or even only some skin-wounds 
with ecchymosea. The patient recovers but very slowly, and can 
only leave his bed after the lapse of some weeks. The relatively 
trifling bodily injuries which he received at first have loug ago 
heatetl. Nevertheless he feels very weak, complains of vanous 
pains, and says that he is as yet quite unfit for work. His 
medical attendant thinks there may be some internal injury or 
its effects, and repeatedly and carefully examines the limbs, 
spine, lungs, &c., but can "find abi«jlutely nothing abnormal in 
any of the organs." The authorities wish a medical report in 
regard to liis condition. A second doctor is called in, and he 
also can " find nothing," so the suspicion readily gets up that the 
patient is shamming, and intentionally exaggerating his com- 
plaints, in order to avoid working for some time longer. 

And yet, gentlemen, in cases of this kind there is generally 
a very great deal to be observed. We have only to know what 
the proper symptf.ims are, and to seek after them in particular. 
I do not mean by the proper symptoms dislocations or fractm'es, 
displacements of the vertebric or pleural exudations, but rather 
certaiu peculiar nervous disturbances which meet us in all these 
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cases in so constant a fashion as to give ub in their totality tM 
thoroughly characteristic set of aymptom 3, forming the clinical 1 
picture of general traumatic nenrosiB. 

We must have regard first of all to the psychical condition otm 
the patients. I cannot refrain here from remarking that, ua-T 
fortunately, in the case of a large number of patients the requisite I 
attention is not paid to the mental symptouia. And yet theral 
are a number of morbid conditions which the physician wiUl 
never rightly comprehend, without paying attention to theae.9 
symptoms. We must accustom ourselves to take account evM 
of the more trifling psychical alterations. These are undoubtedly I 
much commoner, and therefore practically much more iniportant»^ 
than the more severe, just as coughs and catarrhs are commoc 
than pneumonia or tuberculosis. The more severe kii 
mental distnrbance, indeed, are quite recognisable, even 1 
laity. Of course the practitioner in private practice often meeta 
with great difficulties in the way of rightly judging of the mentftl 
condition, which he would not have to contend with in a hospital 
or similar institution. 

The mental disturbance in traumatic neurosis exhibits chiefljH 
the features of melancholia, mostly of the hypochondriacal type^l 
ilany of the patients are fully conscious of the change in then 
selves. They tell us that previously they were of a cheerful a 
contented disposition, but that now they take no pies 
anything. They sit silent in the midst of their families, and 
keep out of the way of the company of old friends ; nothing 
apparently interests them. Their thoughts are contintially 
playing about the incidents of the accident and its results, i 
the only occasions ou which they talk freely are when they s 
speaking of these. At such times, however, we can note hoi 
thoroughly they are convinced of the serious consequences n 
the accident has had for them, and how deeply they 
persuaded that they will never enjoy health again, never I 
able to attain to thptr old strength and energy. These dismal| 
convictions often bring on a state of excitement, and the patients 
in the course of conversation will begin to weep. In ( 
conditions we may even have hallucinations and delirium coming^ 
on, although these are verj- much rarer than the above-mentioned I 
states of sligJit melancliolia. With the latter is closely associated | 
a peculiar weakness of will and lack of energy, with i 
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fears of various kinds. Tlie patients cannot brace themselves 
to any kind of rogular employment. Everj"thing irritates and 
distresses them. They avoid meeting other people, and are 
alarmed at any loud noise or slight commotion, or such like-. 
Their agitation rises to a high pitch on the occasion of every 
freeh medical examination or inqnirj'. This is also the cas^ 
wken their recollections of the accident become unuaually lively ; 
for example, when they revisit the place where it occurred. ■ 

The patients frequently complain that their memory is weak' 
and that they are incapable of fixing their mind steadily on any 
subject. For example, they are unable to read for any length 
of time ; after a few minutes their thoughts get confused, and 
they cannot understand what they have read. It is the same 
with every other kind of mental activity. They can no longer 
calculate figures as they used to do, or follow a story or a sermont 
In many instances tlieae syuiptoma, especially when they are 
present only to a slight extent, seem to me to depend, properly 
speaking, on a disturbance of the intelligence. It is merely that 
the patients are taken up almost exclusively with themaelves and 
their troubles, and that they have no attention to spare for any- 
thing outside, nothing else making a deep or lasting impression 
on them. But in aevere cases, as I have seen again and again. 
distinct mental weakness comes on at last, with failure of memory 
ttad incapacity for any continuous mental exertion. i 

The sleeplessness, also, of which most of them complain must 
lie for the most part referred to the persistent mental unrest 
which I have described. The constant anxiety hardly evPT 
permits of the quiet state of mind which is the first condition 
of falling asleep, or not infrequently the thoughts of the waking 
state are carried on into dreams, which then associate themselves 
more or less closely with the events of the accident. A sleep of 
tiiis kind, of course, is restless and unrefresliing. 

All these mental ayroptoms are so characteristic of general 
traumatic neurosis that there is scarcely a single case in which 
they are quite absent. 'ITieir occurrence was not altogether 
unknown to the older observers, bnt their importance and pros- 
found significance for the comprehension of this morbid condition. 
U a whole, has only recently be«ii shown, in particular by Moeli 
and Oppenheim. They vary very much in intensity, being 
present sometimes in a slighter, sometimes in a severer, form, and 
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may occaeionally constitate the only evidence of the affection. We 
may then, in fact, speak of a pure traumatic psycliosiB. 

Next to the psycbicat symptoms come a second pronp of 
disturbances, ulso of uncommonly frequent occurrence, and there- 
fore of the greatest diagnostic and practical importance — the 
aensory abnormalities, especially the anajsthesiae. The merit of 
having drawn attention to the occurrence of this class of 
symptoms belongs among the German physicians chiefly to 
niomsen and Oppenheim. Their practical importance consists 
in this, that their objective existence can generally be easily 
twtablished, and statements regarding them formulated, making 
them ver\' valuable as a basis for a professional opinion and 
report. 

The examination of the sensory functions in every case of 
traumatic neurosis must extend to all the special senses. The 
patients' own statements do not generally assist us much. They 
certainly sometimes remark, of their owti accord, that their eyes 
gt't dim or that all their food has an insipid taste. They also 
complain of too great susceptibility to all the more violent kinds 
of sense-impressiona — strong lights, loud noises, &c. But the 
actual extent of the sensory lesions can only be determined by a 
(tareful objective e.xamination. If certain parts of the body, for 
example, one side of the thorax or a portion of the spinal column, 
have been specially affected by the injury there is, as a rule, at 
this part a remarkable tenderness on deep pressure. The skin 
here, also, is sometimes hypenesthetic, and a slight prick with a 
needle is felt as acutely painful. Not infrequently, however, the 
skin over the part in question is anieethetic, and pricking deeply 
with the needle produces no sensation at all, or at least none that 
is painful. But, in general, the cases where the chief disturb- 
ances are found just at the seat of the injui^' belong more to 
tJie local traumatic jieuroses of which I shall speak later. Yet 
we must particularly note that profound disturbances of sensi- 
bility may be present in parts of the skiu far rejuoved from the 
seat of injury, and in cases where there has been a general shock 
ta tJie whole body such disturbances may be found in- a number 
of difterent places. The distribution of these anomalies follows 
no rule. Sometimes we find large anaesthetic patches on the 
breast, on the back, in the face, or on the scalp, sometimes 
anitsthesia of one or more extremities in their whole ext*nt or 
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merely in certain portions of tliem, aiirrounding, it may be, tli« 
extremity as a zone-like band. These areas never coincide with 
the distribution of particular nerves, nor are they marked oil' in 
the same way as in the case of lesions of the brain or cord. 
Like Oppeiiheim, I have only occasionally observed genuine 
hemi-anEesthesia, and only in cases which had otherwise more 

|.of the character of local traumatic neurosis or of tranmatic 

Hb^Bteria (see below). 

B If the aneDsthesia is very marked in particular parts of the 
Btin all the forms of sensation are affected. But partial paralyses 
also sometimes occur, there being special affection in some cases 
for touch, in others for heat, and in others for pain, 'fhe last 
appears to me the commonest. The patients feel alight cnta- 
neouB irritation fairly well, but over large portions or even over 
almost the whole surface of the body exhibit an astonishing 
indifference to very deep pricking with needles or very stroiif^ 
farad ic currents. 

The anresthetic areas are marked off, as we have said, according 
to no definite rule. Sometimes an ansesthetic area borders upon 
a particularly sensitive portion of the skin, while in other cases 
they are more ill-defined and vary at different times. Tiie 
occurrence of the latter peculiarity must be borne in mind, and 
we must not, without dose inquiry, come to the conclusion that 
there is simulation in such cases. 

The sensory disturbances are by no means limited to cutaneous 
sensations, but are present even more distinctly in the sj^'cial 
sensory surfaces. Here, also, we must seek for them, otherwise 
they may only too easily remain unnoticed. If a careful objec- 
tive examination, however, is made, the most surprising symp- 
toms come to light. In the sense of sight there may be simple 
diminution of acut^ness of vision, or the eyes may be easily 
wearied, or there may be weakness of the colour-sense, or 
narrowing of the field of vision. In hearing, we oiten find con- 
siderable diminution of the auditory acuteness on both sides, or 
more on one side than on tlie other, while examination witJi 
the speculum fails to reveal the slightest evidence of organic 
disease. Examination of smell, and particularly of taste, should 
never be omitted, as it is often in these sensory areas that the 
greatest disturbances show themselves. Taste may be wholly 
abolished or retained in respect of only some qualities. Jlany 
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1 feel the taste of salt or sugar and not 



patients, for esampli 

of qninine. 

■ All these sensory lesions are so common in traumatic neorosis, 

and present in so characteristic a way, that they are of the atmost 

value in tbe diagnosis and proper estimation of cases of the 

aft'ection. 

. Among subjective pains we have already mentioned the 

hyperasBtheeia at the seat of Injury. Pains in the back and 

headaches also are common, though not, for the most part, 

spe.cially severe. In many cases the remarkable tenderness of 

the head to percussion ia characteristic. 

Motor symptoms are present in almost alt the more developed 
crises. In neurotic cases, witlioiit special local manifestations, 
the commonest symptom is general muscular weakness, or, to 
express it more exactly, general weakness of voluntary innervation. 
With good muscular development and an appearance of strength 
they are unable to grasp firmly with the hand or to lift any heavy 
weight, and exertion exhausts them easily. Their walk is 
generally alow and laboured, but varies very much when local 
disturbances are added to the general weakness. Very often 
when the original injury has afl'ected the haunch or back, LhesB 
parts continue to be painful, and the pain is increased by any 
movement or shaking of the body. Patients suffering in this 
way, in going about, avoid all the more pronounced flexions of the 
spine, keep the back somewhat bent, but at the same time as 
rigid as possible, and endeavour to support the haunch with the 
hand. A good while ago I had under observation an officer who 
was affected with severe traumatic neurosis in consequence of a 
fall from his horse. He was so afraid of any great movement of 
tlie spinal column, especially of tbe slightest turning of the head, 
that he could not directly turn round to look at any object near 
him, but with timid steps described the arc of a great circle 
through the room. 

Besides the general rauacular weakness, there are veiy ir&- 
qnently certain symptoms ijidicating motor irritation. These 
are chiefly tremors and rigidity and stiffness of tlie mnaclea. We 
sliall devote more attention to these in describing the local 
traumatic neuroses, but even in the general form they are some- 
times very marked in certain limbs. W'e have trembling of the 
arms, especially when the patients stretch them out unsupported, 
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or still more evidently when from this position they bring the index 
fingers near one another. Any mental emotion, any increased 
attention to the afiected limb, increases the tremor, while, on the 
otlier hand, it may temporarily disappear if the thoughts of the 
patient are led away from it. The muscular rigidity in the back, 
legs, and elsewhere, ia brought out by passive movements. It is 
not either a direct or reflex contracture, but probably originates, 
in most cases, from an unconscious voluntary innervation (see 
below). 

The examination of the reflexes often reveals noteworthy 
conditions. In annisthetic or analgesic parts, pricking with a 
needle produces no skin reflex whatever, or only a very weak 
one. On the other hand, extremely active cutaneous reflexes are 
elicited from hypereesthetic areas in the skin. The plantar 
reflexes especially are very often increased, though in other 
cases they may be quite absent. The superficial reflexes over 
the abdomen also vary very much, while the cremaster-reflex is 
almost always within its normal limits. The tendon reflexes are, 
it would seem, generally increased. It ia only in the cases 
where there ia great muscular straining in the legs when an 
examination is made that it can be difficult to elicit the tendon 
reflexes. I have never seen actual absence of the knee-jerk. In 
those patients in whom the knee-jerk is very active ib ia not 
uncommon to observe after the proper reflex in the quadriceps 
two or three pretty strong jerks of the whole limb. This 
symptom, which is observed also in nervous persons, doubtless 
depends on unconscious voluntary movement. It is obtained if 
one merely makes a feint of bringing down the stroke with the 
percussion hammer while not even touching the ligaraentum 
patella;. 

Local trophic symptoms, especially muscular atrophies, are 
sometimes seen in the local form of the neurosis. In the general 
form we see in many cases a distinct alteration for the worse in 
the whole nutrition ; this probably results, for the most part, 
from tlie insufficiency in the amount of food consequent on 
the want of appetite, from the disturbed character of the sleep, 
and from other such like causes. The fact that has been re- 
peatedly observed, that in some bad cases of traumatic neurosis 
the hair very quickly turns grey or falls out largely, must be due 
to a more directly nervous cause. It is natural that we should 
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associate such disturbances with the well-bnown facts in regard 
to the influence of mental emotion, especially of those of K 
depressing kind, on the nntrition of the hair. 

Organic changes in the internal organs are, as might be 
understood, absent in pure traamatic neuroses. Functionil 
disturbances, however, are frequently present, especially in the 
organs on whose activity mental states have most infli 
example, many patients complain particularly of want of appetitfl, 
oppressive feelings about the stomach, nausea — in short, of tha 
symptoms of nervous dyspepsia. If, in consequence, 
cient amount of food is taken, then, in addition to the general 
emaciation previously referred to, there is, of course, irregularity, 
in the action of the bowels. The action of the heart, as in almotf 
all nervous persons, is generally quickened and very eaei^ 
affected by external circumstances. Any mental emotion, 
especially any medical examination, is apt to bring on greek 
palpitation and acceleration of the pulse. Pronounced derange* 
ment of the bladder-functions is in purely neurotic conditions 
absent; and the uiability to empty the bladder completely, 
which many patients complain of, is, as a rnle, only 
featation of the genera! want of muscular energy. The lowei 
condition of sexnal desire which is often present may also ba 
associated with the mental depression. Where there are sexual or 
vesical disturbances of a graver kind they indicate, probably, 
coarse lesion of the nervous system, and do not come under 
consideration iji traumatic neurosis proper. 

After this endeavour to bring before you the clinical detaila 
so well-defined a disease, we shall now pass to the question 
what we are to think of the nature and origin of the conditii 
The answer is not very easy, and neurologists differ very 
from one another in their views. If we glance over the wholft]^ 
complex of symptoms we notice an undeniable similarity to a great 
number of cases of what is called general neurasthenia. In both 
conditions there is a large number of subjective complaints, and 
abundant proof that both the mental and l«xiily activity 
interfered with, and yet in neither is there anything pi 
pointing to a definite localised anatomical lesion. It has 
therefore, proposed to call traumatic neurosis simply " traumatic 
neurasthenia." But, on the other hand, in traumatic neurosis 
there is, as a rule, a whole set of symptoms which aro not 



inder , 

on d^M 

'^ 

great 

both 

, and 

ity araS 

preseui^^ 
IS beei^l 



I 



sthCmpell on traumatic neuroses. 313 

generally met with in ordinary nenroathenia, namely, the above- 
described sensory disturbances. These recall distinctly the 
analogous phenomena which are so common iii hysteria, and 
have given rise to the conception of traumatic neurosis as a fonn 
of hysteria — traumatic hysteria, — a view which is represented 
especially by Charcot. German neurologists, on the other hand, 
especially Oppenheim and Thomsen, while they recognise to the 
fbll the close relationship between traumatic neurosis and these 
other two diseases, have claimed for the former a position of its 
own. They point to the etiological factor — the distinct bodily 
injury— and also to certain peculiarities in the further conrse of 
traumatic neurosis as distinguishing it from hysteria, especially 
the fact that it is frequently incurable. 

It appears to me that these differences are largely disputes 
about words. For neurasthenia and hysteria are notions of so 
changeable a character that we are unable to set up definite and 
generally accepted criteria for the precise recognition of each 
case of disease. Further, also, I believe that we cannot put all 
cases of traumatic neurosis on the same level, and that we must 
employ varying considerations in judging of the individual 
eases. 

In one section of the cases all the symptoms, it seems to me, 
are of purely psychical origin. Let us first realise closely the 
circumstances in which the disease originates. Undoubtedly, 
along with the bodily accident on each occasion there is asso- 
ciated violent mental emotion— " mental traumatism." And, 
apart from any concussion of the brain, which may confuse the 
consciousness for a longer or shorter time, the accident in itself 
is always the cause of great fright. A multitude of anxieties 
presses in upon the thoughts of the injured person. What is to 
become of me now ? Can I ever again be well and fit for work ? 
Who is to provide for my wife and children ? These, and 
thoughts like these, the more active in proportion to the sudden- 
ness with which they have acquired meaning, occupy the patient's 
attention continually. The bodily injuries which, though not 
severe in themselves, do generally e.xist, and the immediate 
results of the great shock to the whole system, seriously aftcct 
his capacity fur doing anything, and the doubts whether it will 
ever be better with him are started afresh. The question arises. 
Who is to recompense me for these injmries, which I have 
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suffered in tlics Bririce of other people? Then come the nego- 
tiations and examinations in coHiiection with accident insurance. 
( )ne requires to have seen for one's self how these people have 
been put off time after time, and how repeated examinations 
have to be made and new certificates drawn out. It ia then 
possible to understand the hurtful iii6iience which all this period 
of doubt and hope and fear, of disappointment and mistrust most 
exercise. It is not to be wondered at if, in order to establiah 
their jnst claims, they sometimes attempt to embellish and 
magnify the story of their sufferings. 

In this way the depression and lack of energy and irritability 
with which they are affected, to begin with, and which all throngh 
are characteristic of the condition, are but strengthened and 
confirmed. The great attention they pay to all their sensations 
is sufiicient to develop a variety of morbid feelings which in 
their excited condition t-ake a vety vivid form. On the other 
hand, their mental state reacts on a number of their bodily ftmc 
tions. We thus have headaches, palpitation, indigestion, profii96 
sweating, or great coldness of the skin, tremors, &c. — all familiar 
symptoms in conditions of great mental excitement. Uiieon- 
sidous attention also interferes with the normal motor inuervation. 
Not from design, but from the action of "unconscious will," if 
one may so phrase it, the movements lose their natural simplici^ 
and ease, and become stiff, trembling, and awkward. 

But though I rate very highly al! these purely mental factora 
JTi accounting for the origin of traumatic neuroses, they will not 
explain directly the whole body of the phenomena. Even the 
clinical differences which mark them off from ordinary hypochon- 
driasis and neurasthenia suggest the question whether the purely 
material shock has not a certain importance for the production 
of the sjTnptoms. It is generally acknowledged that a sudden 
I'iolent shock to the nervous system, especially to the brain, even 
though no coarse anatomical lesions are produced, may be tli6 
cause of very serious nervous disturbances. It scarcely admits 
of doubf. that these disturbances, such as uu consciousness, glowing 
of the pulse and respiration, &c., have an organic cause of some 
kind or another, alfhongh of the finer changes in concussion of 
the brain, as it is called, we know as good as nothing. And it 
IA (piite conceivable that the morbid changes produced by sadden 
violent concussion in the brain, and probably also in the spinal 
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cord, do not in all cases completely retrogress, and that there ia 
sometimes left behind a certain material, though subtle, disturb- 
ance, the nature of which ia still unknown to ua. The conse- 
(luences of a disturbance of this kuid are naturally not the same 
as those which follow a coarse localised lesion, bat they ahow 
themselves probably in the muscular weakness, tie mental 
change, the diminution of sensory activity, Ac, which we have 
detailed above. It is perfectly impossible to decide at present 
which of all these symptoms are organic in origin and which are 
psychical, i.e., produced by mental ideas ; and, in addition, there 
is the uncertainty as to how far the mental disturbance, as such, 
may have an oi^nic origin, and how far in its turn it may give 
rise to fresh bodily disturbances. 

The view of traumatic neuroses we have hei-e taken ia of 
practical importance in this way, that it lets us understand many 
cases where there are no mental elements among the causes, and 
others where the influence of such elements has been over- 
come while the symptoms continue practically unchanged. The 
disease occurs not only among the working classes where, naturally 
enough, the mental factor must play a great part, but among 
other ranks, for example, among officers in the army who have 
been thrown from horseback. And all ob.servers further have 
noted the fact that, even after the patients have been made quite 
at ease in regard to their external circumstances, very often no 
essential improvement follows. In the case of the injured work- 
man, if he has at last got a favourable settlement of hia accident 
inaurance claims, and has been made definitely certain of full 
compensation, the symptoms do not, as a rule, come to an end. 
He remains moody and spiritless, his morbid feelings continue 
to be as before, and the sensory and motor disturbances are 
unchanged. As a matter of fact many cases appear to be 
incurable. It ia of the greatest practical moment to be aware 
that there is thia very unfavourable prognosis in severe cases of 
general traumatic neurosis. I have often seen medical certi- 
ficates in which the opinion was expressed that, with sufficient 
care and proper treatment, an improvement in the condition 
might in time be looked for. The supposed trifling character of 
the symptoms, and the absence of everything of a grave or 
critical nature among them, certainly seem in many cases to 
justify such a view ; and yet experience almost always teaches 
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tbe opiKisite. In severe cases, and my experience is that d 
others, I have only rarely seen essential improvement, and 
never actual recovery, and this in spite of every care and 
persistent electrical and hydro-therapeutic treatment. In soms 
cases, in fact, we find the initial symptoras — more eapeciallj 
the indications of mental weakness — getting distinctly more 
marked in the course of years. Tliia circumst-ance marks t 
essential difference from ordinary neurasthenia, in which 
also permanent recovery only rarely occars, but in whidi' 
temporary improvement can be ofl:*n attained by the proper' 
bodily, and more especially by suitable mental, treatment. 
Among cases of traumatic neurosis mental treatment is often 
just as ineffective as in genuine melancholia. 

We require, then, if we would understand traumatic nenrosis, 
to take account of both its possible causes. These are : (1). the 
psychical injury, which gives rise to tlie hypochondriasis, and all 
the nervous disturbances arising from this ; and (2), the material 
injury so often present from which originate the subtle organic 
changes in the nerve substance, and the marked functionnl 
derangements which follow. Cases of the former kind are always 
the less serious, and are susceptible of mental treatment. In 
the latter the prognosis, so far as complete recovery goes, is very 
unfavourable. Of course both kinds of causes often co-exist^ 
and when this is the case it may be impossible to make a strict 
distinction between them. 

T must here mention another circumstance which is not witJiout 
importance for the understanding of this subject. General trau- 
matic neurosis may be associated in its origin with actual coarsA 
traumatic lesions of the brain or cord. I have seen some veiy 
characteristic instances of this. Along with symptoms whidi 
could only have been caused by a coarse lesion, such as circam-< 
scribed paralysis of cranial nerves, severe vesical disturbances^ 
&c., there were other symptoms which conld have had notbin^ 
to do with ordinary organic disease, and which perfectly agre<4 
with those of traumatic neurosis, as I have above described i 
Indeed, it is perfectly ititelligible that, in certain circumstance^ 
an injury should produce not only a coarse lesion, but also Hm 
psychical commotion or tbe unloiown finer changes of concussion 
which form the basis of the general neurotic symptoms. 

These cases are important in a diagnostic regard, because U 
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we were not aware of their existence we sljould easily meet with 
great difficulties and confusion in our eatimate of the seat of the 
coarse lesion. They are im|X)rtaiit, furtberraore, iu respect of 
the question of simulation, which, for obvious reasons, ptaya a 
large part here. In cases where coarse lesions are most unques- 
tionably present it is impossible that the patients can have any 
object in complaining, besides, about a number of pretended 
subjective troubles. As, however, the nature of these trouUee, 
the mental depression, the feelings of pain, the lack of energy, 
Ac., are quite the same as in pure traumatic neurosis, the com- 
plaints in the latter disease gain in objective credibility. 

In agreement with most other neurologists who have seriously 
considered the subject, I must express my conviction tliat 
simulation in this disease is by no means so common as many 
physicians appear to believe. The symptoms of a well-developed 
case are so peculiar and characteristic that I can scarcely under- 
stand how it could be simulated. It would be astonishing, indeed, 
if patients in Berlin, Leipzig, Erlangen, and everywhere else, 
were to falsify the storj' of their complaints in exactly the same 
way. It is easy to understand that there is such a thing as 
simulation after bodily injury, also that it may be often very 
difficult to distiuguish the simulated from the real morbid 
condition ; but tiiat this difficulty arises with anything like 
frequency is, in my experience, not the case. I believe it is 
almost always easy, especially if you have had the patient under 
observation for some time in hoHpital, to give a quite positive 
opinion. 

I have endeavoured in the foregoing to lay before you a briel' 
outline of the features of general traumatic neurosis, and of its 
meaning and importance. Let us now turn to another group of 
nervous disorders, also associated with injuries, to which we may 
give the name local traumatic neuroses. ITie cases I am thinking 
of are, to begin with, fases not of severe injury causing general 
shock, but of injuries tliat in themselves are often of very little 
importance, mostly bruises of some limited area, generally in 
one of the extremities. The jmtients get a fall on the knee or a 
lilow on the arm, get a finger crushed, or some such similar 
accident, and as a result of the hurt, which is often to all appear- 
ance very trifling, there follow a number of distinct nervous 
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Hymptoms limited, or all but limited, to the part of the 
injured. 

lu these cases, also, we must make the distinction betwees 
those in which there is actoal organic injury to the peripbersl 
nerves and those which we should call, as before, pure nenrOEe& 
It is often very easy to draw this distinction, but sometimes we 
meet with difficolties. I should particularly like here to say 
that I suspect that after contusions of small peripheral ni 
twigs minute neuromat-a develop, which are not perceptible 
the touch, but which give rise to acute pains, reflex muscular 
spasms, and other symptoms. Of course these pains and epasma 
could also originate from such b lesion as circumscribed thicken- 
ings of the neurilemma. I have repeatedly seen such symptoms, 
and others like them, especially after bruises of the fingers, 
proving extremely obstinate, and resisting ti-eatment for a long 
time. But, as I have indicated, we cannot reckon this class of 
cases among the traumatic neuroses proper, seeing that coarse 
changes in tie peripheral nerves are the causes of the symptoms j 
I shall not dwell upon tbem, therefore, any further. 

Other cases that must be set aside are those which Chi 
has done a good deal to make known, where after an apparently 
trifling injury to a joint, considerable atrophy makes its a] 
ance in the muscles in the neighbourhood. Charcot belii 
this may he explained as the result of a reflex inhibition of 
activity of the trophic cells in the anterior horns of the cord, 
explanation which, to my mind," can hardly be looked upon 
satisfactory. 

Genuine examples of the local form are those conditions where 
complicated nervous symptoms follow injuries, which for the 
most pai"t have been of no great importance, in such a way as to 
exclude the presence of a lesion of any particular peripheral 
nerve. These ai-e, to begin with, as we have said, mostly casea 
of simple coiitusLOu in one of the extremities, or of a blow, or fell, 
or some such hurt. There is usually no general concussion of 
the brain or spinal coi-d, but naturally enough there is ofltn ■ 
good deal of fright, especially in the case of nervous persona or 
children. In children the condition is of relatively 
occurrence. The pain and difficulty of movement experiet 
immediately after the accident are, of course, almost 
* Cf. MQncbeiier HediciuiechG Wochensi-hrift, 1S88, No. 13. 
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cooeidered to be the simple resulta of the bruise, and only after 
some time bas passed, mid tbe sjtnptoms in question are still 
persisting, does the thought arise that there are other conditions 
to be reckoned with. 

One of the commonest symptome is a hypenestljesia of the 
aflected extremity, which sometimes goes to an extreme degree. 
It is felt on passive movement, or with deep pressure, or even 
with the slightt'St touch on the skin. The limb, even in the 
cases where tliere ia no great contracture (see below) is held in a 
peculiarly stiff' and constrained position. If It is quite at rest 
there are, as a rule, no special sensations of pain. On every 
attempt at passive movement, and on the occasion of any careful 
examination by the medical attendant, the patient makes active 
efforts with the sound parts of the body for the defence of the 
injured part. If we attempt, nevertheless, to move the limb, 
loud cries of pain follow. Sometimes, as we have said, the 
hypeneathesia is limited to the deeper parts, while in other cases 
even the skin shows uncommon tenderness. I treated for a 
long time a girl of 12 years of age who had suffered from a 
fall on the right arm, and in whom the skin over that part 
(without there being any definite nervous area involved) was so 
bypenesthetic that not even the gentlest touch could be borne 
iritbout loud complaint. The condition lasted almost a year. 
All treatment was without effect, but she gradually recovered 
completely. 

Besides bypertesthesia. amesthesia not infrequently occurs. 
In particular the association of hypencsthesia on passive move- 
ment with anffisthesia of the skin is pi-etty common. The latter 
may be present in a verj' high degree, and a fold of the skin 
may bo transfixed with a needle without the patient having the 
slightest sensation. The amesthesia probably always extends a 
good way beyond the seat of the iujurj% but in genuine cases of 
local neurosis is always limited In the affected limb. I have 
Been, for example, among other cases total anaesthesia of tlie 

f vhole arm up to the shoulder after a bruise of tJie elbow-joint. 

m'lSo doubt the anesthesia may extend still more widely, and in 
particular sometimes over the whole corresponding side of the 
body. This, however, ia the ordinar}' hysterical hemianBDsthesia 
of traumatic origin (siw below). Besides local amesthesia we 
may have, of conree, different degrees of mere blunting of the 
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sensibility, or (rarely) partial sensory paralysis (for pain, 
temperature, or touch). 

Motor symptoms may occar, either associated with those 
described above or in other cases alone. In their more trifling 
furms they appear as stiffness and awkwardness, which may 
reveal themselves in the peculiar position of the limb at rest, 
mentioned previously, or more naturally in the voluntary move- 
ments. These symptoms must partly be looked upon as the 
result of the pain attending nil movement, bat chiefly as the 
result of the disturbance of voluntary innervation ; this, instead 
of taking place in an easy and unforced manner, is carried oat 
slowly and cautiously. Rere also, as in the analogous symptotoi 
in the general form of the affection, unconscious volaatAiy 
sjiasms play an important part in the production of the pfa( 
nomeiia. 

In severe cases the stiffliess becomes rigidity and complete 
contracture, so that almost all motion — active or passive — 
becomes impossible. This is most evident in the lower ex- 
tremities. The patients can, of course, neither stand nor walk, 
and are generally confined to bed. The aHected leg is kept, as a 
rule, slightly Hexed and rotated inwards. Everj- attempt at 
passive movement is apparently extremely painful. Sometimes 
the reflexes are much exaggerated ; at other times, in consequence 
of the contracture, they are only indistinctly made out. 

It is evident that these symptoms might easily produce the 
impression of an affection of the knee or hip-joint, and, indeed, 
some physicians who do not know of this common form of loc^ 
traumatic neurosis have often allowed themselves to be deceived 
in this respect. But tlie diagnosis is hardly ever difficnlt. The 
general impression which the affection makes, the absence of all 
organic change in the joint, occasionally the association with 
anEesthesia, in doubtful cases, lastly, the results of examination 
under chloroform, make the distinction from organic joint- 
disease easy. The names, " neurosis of the joint." or " neuralgia 
of the joint," which surgeons especially often use, appear to me 
to Im improper in this respect, that they contain the presuppo> 
eition that there is an affection of the nerves of the joint. This 
is certainly not the case. We have to do here, as we shall sea' 
presently, with purely central disturbances. 

Flaccid paralytic conditions are much less common than 
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contractures. Tbey occur, it seema to me, mucli more freqaentiy 
in the upper than in the lower extremitiea, and are often 
associated with marked cutaneous bypenesthesia. In such cases 
the patients say that the arm immediately after the injurj' — 
which does not need to be a very severe one — dropped as if 
paralysed, and has remained immovable since. Passive mobility 
ia oft«n fully retained, but in some coses the raovementa are felt 
to be painful in the deeper parts, especially at the seat of the 
injury. 

Trophic disturbances in the skin and muscles, as a rule, are 
absent. In some cases, wliere the paralyses have lasted a long 
time, we can observe slight wasting of the affected limb, but the 
electrical irritability of the muscles and nerves remains perfectly 
normal. 

Other nervous symptoms in cases of pure local traumatic 
neurosis are absent. In particular, the mental alteration 80 
characteristic of the general form ia hardly ever observed. No 
doubt the patients show considerable anxiety under examination, 
and children are often wilful and unmannerly, but we see nothing 
of that melancholic hypochondriasis which so dominates over the 
whole mental life of those affected with the general fonn. 

The question of the essential nature of local traumatic neurosis 
is a much simpler one than the analogous inquiry in the general 
form. As from the way in which the injury was received there 
could be usually no possibility of concussion of the central 
nervous system, we get rid at once of all the difficulties we met 
with in our discussion of the general form about the interpreta- 
tion of possible delicate changes in the nervous structures. We 
have to do with purely functional disturbances alone, and in 
this we observe the complete agreement between local traumatic 
neurosis and hysterical aflectious ; it is, therefore, not incorrect to 
call the former traumatic hysteria, that is, hysteria of traumatic 
origin. 

In order to make this clearer I must briefly explain what I 
hold to be the right conception of hysteria. Fuller discussion 
of the subject must be reserved for another occasion, 

I call those affections "hysterical" which originate through a 
disturbance of the normal connections and relations between the 
nervous processes which are concerned with the bodily functions, 
and which, for the most part, are situated centrally, and those 
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procesBes whicli we must call psychical. In regard to the nature 
of these latter each one may think as it pleases him ; but every 
one must allow the fmidamental (listinction that exists between 
the processes which play a part in conaciouaness, tlie paychicalj 
processes, and those which are purely concerned with the bodiljf^ 
innervation, and, furthei', that the nonnal course of all volnnta 
motion and all conscious sensation is only possible with pep- " 
fectly normal associations between these two spheres. If the 
mutual relationships are disturbed in any way motor and seusory 
disturbances of the most varied bind follow. If tie passage frouj 
the will to execute a movement to the motor centres (probaU 
the well-known cortical motor centres) is interfered with ^ 
have a hysterical paralysis. On the other hand, if abnormal an3* 
morbid volitions act on the motor centres we have hysterical 
contractures, spasms, &c. These are examples of morbid etimnli 
which take origin in the sphere of voluntary action, and whid 
may, therefore, be immediately associated with other p^chioa 
elements, such as ideas, passions, and the like. 

Again, if the transmission of centripetal sensory Btimn] 
which, in a normal way passing to the sensory centres of t 
cortex, become conscious sensations, is interfered with wo Bart 
hysterical anesthesia. This aniesthesia is, however, by no 
means arranged according to the plan of the sensory conduotiog 
paths ; hence, for example, we have complete unilateral amaurosLs 
and not hemianopsia. If, on the other Jiand, the sensory stimoli 
pursue a normal path, but produce sensations of abnormal 
strength, we have hysterical hyperaisthesia. The spontaneous 
hysterical pains (hysterical neuralgias and the like) I look apt 
as excitations produced in consciousness itself, therefore, 
some measure, as hallucinations of pain. 

Of the exact nature of this disassociation between the psy^ 
chical and the somatic spheres which forms the groundwork o 
hj-sterical symptoms we know, of course, nothing, seeing t 
the nature of the association itself is a perfect riddle to us. Butd 
the disturbance for the most part does not consist in a completttl 
separation, but merely in a displacement, to use a figure ( 
speech, a kind of luxation ; on that account any hysterical disorderfi 
as is well kiiown, can disappear in a moment, giving place t 
the normal condition. 

The causes of this disturbance of the union between Una 
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phyaical and the ]>syc!iical may jirobably work from both sides. 
In very many cases they take rise in the psychical sphere. 
Among these come the large group of hysterica! symptoms 
produced by suggestion, when ideas, rising with great vividness 
into consciousness, and referring themselves to the body proper, 
result in the corresponding somatic condition. All morbid 
symptoms originating in this way may be called " paycho- 
genous." 

In other cases, certainly of rarer occurrence, the derangement 
appears to originate in the somatic sphere, although I readily 
grant that it is difficult to say, in estimating the effect of the 
bodily disturbances, how far it is aided by the mental conceptions 
they give rise to in the first instance. This latter consideration 
comes in when we apply these views of the nature of hysteria to 
the subject of local traumatic neurosis. Whether, witli a special 
predisposition on the part of the nervous system, a sudden violent 
shock to the body is of itself su65cient to loosen the union 
between the affected nerve channels and the mental processes, or 
whether the profound psychical disturbance is in every case (it 
frequently is) the direct and immediate agent in producing the 
damage, must remain for the present undetermined. This much, 
however, appears to me to be beyond doubt, that cases of genuine 
local traumatic neurosis, as we have described it, must be con- 
sidered hysterical aflections. The affected limb loses through 
the injury a portion of its normal relation to consciousness. 
This derangement is the result of the commotion of mind 
and body, both of whicli, as can be understood, are largely 
affected by the injury to the limb ; the special nature of the 
disossociation determines the production in the individual cases 
of hystero-traumatic paralysis, hystero-traumatic contracture, 
ansesthesia, &c. 

The prognosis of local traumatic neurosis, in harmony with its 
almost purely hysterical character, is very much more favourable 
than that of the general form. But there are great differences, 
especially in regard to the duration of the affection. According 
to my experience, the contractures in the lower extremities, and 
the i>ecu!iarities they cause in the gait, especially in children, 
give the best prognosis. As soon as the children are removed 
from unsuitable surroundings, and are taught by methodic 
exercise of the will the proper way of directing their voluntary 
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action into tlie motor paths, the symptoms generally disappear 
in a very short time. All other kinds of treatment (electricity, 
massage, hydrotherapeuticB, &c.) must be looked upon merely m 
mental aids to this — though no doubt often verj- valuable aida. 
Tn other cases, however, local traumatic neurosis proves itself b> 
be a very obstinate trouble, and may last for months, or longer. 
But even in these we must not give up hopes of nltimato 
recovery. 



With your permission I shall conclude with a brief resume :— h 

1. After a severe general concussion of the central uervont 
system there is often produced a complicated but very 
characteristic set of nervous symptoms, the best namO' 
for which is '-general traumatic neurosis." In ite 
features this affection has a strong resemblance partlyi 
to neurasthenia, partly to hysteria, and partly to 
certain of the psychoses (melancholia and hypo- 
chondriasis). In its causation purely psycliical elements 
predominate, but very probably we should also allow 
for a continued influence of the psychical sliock, tbough 
this does not take the form of coarse anatomical changes. 
In the individual cases we must pay attention 8om&>| 
times more to the one set of influences, sometimes' 
more to the other, so that we cannot analyse all 
them in the same way. 

2. In certain cases where the injury acts locally— 
generally, though not exclusively, in these cast 
affects one of the limbs^we may have severe nerroufl 
disturbances in the aflected part. These are produi 
in all probability, through the influence of the mental! 
emotions associated with the receipt of the injury, audi 
may be looked upon as " hysterical " in tlieir naturo.fl 
Every nervous affection may be called "hysterical"] 
(the name is certainly not a suitable one, but is i 
common use) which depends on a derangement i 
the normal connection between the psychical 
the, in the narrower sense of the word, physical] 
proeeases. 
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3. The separation between the general and the local forms 

of traumatic neurosis must not, of course, be pushed 
too far. Transitions and combinations are by no 
means rare. In every case we must weigh the signi- 
ficance of each individual symptom. 

4. Cases occur of traumatic lesions of true organic character 

associated with traumato-neurotic symptoms, a fact 
that is of no small importance from a diagnostic point 
of view. 

5. Finally, general traumatic neurosis seems sometimes to 

prepare the ground for the development of organic 
lesions, such as paralysis or tumour. 
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ENURESIS NOCTURNA IN MALES. 



When Oberlander in his "current commnmcations on the aetiology 
and treatment of ennresis noctuma in boya" begins with the 
following sentence, " the results which the present treatment of 
enuresis noctuma have to show are certainly of not such a 
nature that new and fuller views of the subject will not be 
welcomed," every medical man who has had to deal with obstinate 
cases of nocturnal incontinence will agree with him. From this 
standpoint I should like to contribute something to our know- 
ledge of the causes and treatment of this affection. I emphasise 
the word cause, because this complaint, like the irritable bladder, 
is not a disease in itself, but only a sj-mptom which may 
represent quite different pathological conditions. 

Moreover, Leopold Casper states in his translation of Sir 
H. Thompson's work on "Diseases of the Urinary Passages," 
"nothing cei-tain is known of the production and petiology of 
enuresis noctuma — deep sleep, taking too much liquid. &c., can 
no longer claim our assent" — ^and yet the majority of publica- 
tions deal only with the treatment of the affection. A number 
of different methods and drugs have been recommended, their 
influence being eKtolieJ in one case or another. Very frequently, 
however, the cause is not taken into consideration at all, i.e., 
the pathological basis which lies at the bottom of the symptom 
of incontinence. If we are ignorant of the caase every line of 
treatment is haphazard in action, and its publication has but 
little value in the eyes of another medical man. as it affords him 
no guide as to how he should proceed in any other case where 
the incontinence may depend on a diametrically opposite cause. 

It is far from ray object in maintaining that henceforth in all. 
or even in the majority of cases, it will be possible, even after the 
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most careful inquiry, to explain the causation of nocturnal incon- 
tinence, Oa the contrary, it is my purpose rather to indicate the 
direction in which stepa should be taken to nrri^'e at the nature 
of this burdensome affection which embitters the youth of so 
many. Treatment would be more satisfactory in its results, 
whereas at present Sir H. Thompson (" Diseases of the Urinary 
Passages," 19th edition, translated by Dr. L. Casper) states all 
kinds of remedies and methods of treatment have been tried with 
these unfortunate patients, including even the periodical use of 
the rod, a species of plant which is not to be recommended as a 
therapeutic agent. We can be convmced that punishing this 
form of youthful failing is of no use, for whatever moral eflect 
may be attributed to the popular saying, "Do not spare the 
rod," this is quite inapposite for medical men. Frequently the 
relations of the child lose all patience because of the constaut 
recurrence of this unpleasant weakness, and fancy that obstinacy 
or inattention on his part is the cause of it. I have seen unfor- 
tunate children cruelly treated by their nearest i-elations — we at 
any rate should never countenance such treatment. 

In infancy the emunctories act without any subjective sensa- 
tion, the slightest contraction of the bladder and the rectum ia 
sufficient to void the contents, as the resistance of the sphinctera 
is wanting. It ia not until ailer teething that the power of 
retaining the urine is established. Consequently children who 
after this period pass water involuntarily with the urinary channel 
intact, suffer from enuresis, which represents a persistutg infaidilt 
condition. 

As the child grows up, as a rule about the time of puberty, 
the affection disappears spontaneously, and therefore ai a jteriod 
when the genital system reaches its complete development. 

Trousseau and Bretonneau, with whom Ultzmann agrees, sup- 
pose some nervous derangement, a want of proportion between 
the innervation of the detrusor and that of the sphincter, which 
is lacking in power. During the hours of waking the corapressop 
urethrae (sphincter vesicie) is sufficiently stimulated to cou- 
traction by the exercise of the will, but at night during sleep a 
certain amount of insensibility overcomes the patient and reflex 
contraction fails. 

In a large number of cases this view is undoubtedly correct, 
for a considerable percentage get well spontaneously with tho 
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advent of puberty, others become normal through treatment 
by electricity, and Troasseau mentions cases where a single 
application effected a complete cure. 

We have incideutaUy touched upon the various causes of 
enuresiB, which we shall now consider more fully. 

In a number of cases we are compelled to assume that con- 
genital wenknesB of the posterior portion of the urethra lies at the 
bottom of the enuresis. 

Oberlander shares the same view : " It is well known," he says, 
"that the sphincter and detrusor powers of the bladder vary 
greatly in individuals. This variability bears no relation what- 
ever either to the muscular power and general health, or to a 
more or less powerfully developed nervous system. There are 
just as many little weak men with powerful bladders as strong 
men with weak ones." According to Oberlander there is no 
doubt that congenital weakness of the bladder and of the posterior 
portion of the urethra is sufficient in itself to account for the 
origin as well as the persistence of this affection. In his expe- 
rience men with powerful uro-genital musculature are less liable 
to severe attacks of vesical catarrh or posterior urethritis than 
those in whom the reverse obtains. 

As further proof of this congenital muscular weakness I should 
like to mention that those who have suffered from enuresis when 
young, show traces of this weakness after sexual development. 
From the ontset there is as a rule less sexual desire, and their 
generative organs are unable to bear as much strain as those 
of other men. If they indulge in, relatively speaking, slight 
excesses, foi- instance, moderate masfiirbation during youth or 
coitus incompletus when adults, consequences out of all pro- 
portion may appear, e.'j., exhausting nocturnal emissions, 
Bpermatorrhcea, irritable bladder, sexual neurasthenia, &c. 

From my experience in this class of diseases I inquire, in 
every case where the sexual disturbance is out of all proportion 
to the e.tciting cause, whether the patient ever when young 
suffered from nocturnal incontinence, and thus at once obtain 
an index of the congenital strength and energy of the affected 
organs. I was surprised when looking up the literature of the 
subject to find that Lallemand held similar views. In his book 
on " Involuntary Seminal Emissions," vol, ii., in the chapter 
on " Urinary Troubles in Childhood," he says, " I have noticed 
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alt the patients who have Buffered from nocturnal seminal emie- 
Eions have been subject to incontinence of urine, which has lasteil 
at least np to seven or eight years of age, and in several cases 
up to puberty, Even then such patienta for the rest of their 
lite are frequently obliged to empty the bladder, and always 
have difficulty in retaining water when the need of micturition 
is pressing." 

Farther on this author alludes to the spontaneous cure of 
enuresis in spite of all treatment at the period of puberty. 
" lliis close relationship," says Lallemand, " is sufficient to show 
that congenital incontinence of urine augurs ill for virility, and 
facts leave no room for doubt on the subject, It is therefore 
very important to question patients upon this point who are 
suffering from involuntary seminal emissions. They never 
attach enough importance to what has taken place during 
childhood ; however, the practitioner may derive most valnabla 
information from it." 

In conclusion, I may quote from my work on "Iiritabls 
Bladder" the following passt^ which bears upon this very 
point : " It is not rare for congenital weahte«s of the uro-genital 
tract, which is manifested in childhood by wetting the bed, to 
be the foundation of irritability of the bladder. Such patients 
often Hufier in later years from frequent micturition brought on 
by relatively insignificant indiscretion, e.y., slight venereal excess 
(coitus reservatus, &c.), or over-indulgence in pleasures of the 
table (drinking, smoking, &c.)," 

Other writers view the set iolugy of enuresis from a diametrically 
opposite standpoint. They assume a reflex origin. Magenruder 
(c/. Surgical Reports, 1887) maintains that nocturnal inconti- 
nence in boys over eighteen months old is due to phimosis, or 
adhesion between the glans and prepuce. In proof of this he 
cites a number of cases where surgical measures resulted in b 
complete cure. 

Enuresis may also occur in children suffering from epilepsy, 
night terrors, or other disorders of the central nervous system. 
It is also seen in chronic nephritis, pyelitis, stone in the kidney 
and in the bladder. Again, the character of the urine may be a 
cause, e.g., uratic and phosphatic urine — the so-called scalding 
urine ; in such cases it is assumed that hypercesthesia of the 
neck of the bladder or of the whole vesical mucosa is present. I 
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myself bave published notes of a case in my article on Phospha- 
turia (v. Volkmann's Collection, No. 3S6). 

Lastly, incontinence of urine is often one of the first sympttms 
of diabetes mellitus. 

We seldom observe it aa a reflex affection of the alimentary 
canal, e.f/., from the presence of worms. Another class includes 
Bnch children who are ill-nourished and strumous, or sluggish 
and dull children, whose mental calibre is generally below the 
average. At times children wbo are physically weak, but men- 
tally active, suffer from this affection. Sir H. Thompson says 
it is well known that a child of active and excitable temperament 
often shows during sleep more muscular movement than adults 
or children of quiet disposition. This may become so marked 
as to approach somnambulism, and it ia in comiectioii with such 
conditions that the bladder is often voided involuntarily. 

There are, on the other lumd, children who enjoy excellent 
health, mentally and bodily, who suffer from this affliction. 
According to the last mentioned authority, incontinence may 
occur for the first time under the influence of some periodic 
disturbance of the function of micturition, or of the nervous 
fiystem, and simply recurs through force of habit long after the 
primary cause has disappeared. 

I should now like to add to these various views my own 
experience about one cause, which in my opinion is by no means 
rare, and which in fact is often the source of the most intractable 
cases of enuresis noctunia. 

Cabe I. — In the spring of 1885 I was consulted, as family 
[ medical man, on account of an intelligent boy aatat. 7 addicted 
I to wetting the bed for some time past, though previously he had 
1 been free from this trouble. Examination of the boy revealed 

nothing at all to account for it ; his pale and aniemic look rather 
I struck me. The mother informed me that for some time he had 
I been very irritable, could not bear his brothers and sisters, and 
f liked best to be alone. Further, his schoolmasters had been com- 
[ plaining for a long time of distraction, and want of attention on 
[ his part, I attributed the incontinence to an overwrought nervous 
' system and to ana?mia, and this latter in turn to ovei^pressure at 
t-3chool. After a long stay in the mountains during the summer, 

he returned very much worse. He wetted the bed much more 
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• Mivm. of ticud' n-lli'^ irrilftbility, Fiirthi>r. numerous glands 
l»IoiiKii.K t<i llif (p'nllnl tiTWt ojipn into iJic puslciior portion of 
tlif iili'llim. fir, lVw|H'r'«KliiluUftiid till' vi'siculivseminales. For 
illtliiiii((li liw>«« ((l*»dii do no! U'ciiiHi' nctiv,. as a rulo andl 
|V,il».Hv, •111! H t« •> ««'litiik»' 111 twamue tlmt Un-ir functions 

1 '■''■ ■'"!. 'Hwt this is plivsioiogicdlf 

'vU'rtvtioiw vf infants and b(5%i 
."nnikl iu fntincncy from u 

' oxiualonr Bt»ttf »f imUbility an 

n«t> t>i mtHnw fwa ia bu^f vritli ■ 

,\*^.. . .. •-, ■ . iJ\t«|v4m 1 nuty cit« the fbUowii^ aae, 
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me in the winter of 18S2-83 about hia periodiciilly wetting the 
bwl. He ilid not look more tiian 15, was pale and ansemic, and 
althoogh lie had a very good appetite, he was always tired, 
sluggish in his movements, and dull of comprehension. He had 
never wetted the bed in early ciiildhood ; it first began when he 
was about seven. No family history of this affliction. The penis 
was very large, and the testicles well developed. He stated he 
never had nocturnal emiasione, and even professed not to know 
what they were. He strenuously denied masturbation. Exami- 
nation of the urine more than once revealed leucocyti's and 
urethral epithelium in varying amount, and his landlady on my 
inrjnirj' told me that the bed linen was very frequently stained. 
The youth now confessed that ever since he was five he practised 
ninatnrbation, and kept on doing ao to an excessive degree, 
frequently four or six times a day. He soon felt the consequences; 
he was often ill in the morning, his head felt oppressed and 
heavj-, he could learn nothing, bodily development was retarded, 
and he began wetting the bed. Seminal emissions occurred 
^^bortly after 1%, and when he conanlted me, they even took 
^B|bce during the day at erotic thoughts or with certain move- 
^^Bonts of the body. Latterly nocturnal incontinence had 
^^BTOained about the same. Treatment consisted in introducing 
full-sized metallic bougies and leaving them in the urethra for 
some time. As soon as the patient ceased wetting the bed he 
Bsed away from under my care, and I have not heard anything 
ier from him. 
|jn both cases I have shown that a chronic irritable' state of the 
SBtatic portion of the urethra may be the sole cause of enuresis 
a in boys whose nro-genital tract had hitherto been perfectly 
litiiy. From both histories we have seen what was the cause 
Wch had ahnonnally increased the number of erections which 
naturaliy take place in childhood, and thereby induced this in- 
flammatory condition, viz., masturbation, Ultzmann (" Nervous 
^^Afiections of the Male Genito-urinary System ") states t "Mas- 
^H^rbation and venereal excess, in which persistent unnatural 
^^■Bction ia kept up for a considerable time, are not infrequent 
^^ntnses of the prostatic urethra, and especially of the caput 
galllDuginis, becoming bypercesthetic, hypenemic, and catairhal, 
and consequently stimulating reflexly the contraction of the 
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What then h&ppens when thia cause is at work, not in boys 
previously robast, bat in those who are- suffering from enaivms 
noctama, the reanlt of arrest in the infantile st^e, or of coo- 
geoitol maacular weakness of the genital organs ? 

In snch cases two causes are at work — the congenitAl and 
acquired vesical weaknea§, and the resnlts are those obstinate 
anil severe cases of enoreais which contuiue into manhood and 
are moat intractable. 

As examples of this class I may adduce the following cases : — 

Case III.— At the end of October, T88;}. S. P., letat. 17, 
farming pupil, son of a professor of medicine, consulted me on 
account of obstinate nocturnal incontinence. The vonng man 
was fairly well-developed, and liad suffered from' infancy from 
this misfortune ; two of his brothers were similarly afflicted, but 
they outgrew it between the ages of twelve and fourteen. 

It occurred in the patient's case once or twice in the night >u 
spit© of every precaution and the careful regulation of his habits. 
He always bad light digestible food, extremely little fluid, and 
never drank anything in the evening. In the course of the ntght i 
he would lie repeatedly awaked by the steward by means of a ] 
cord fastened t-o bis foot. At one time it would occur imme- 
diately after falling asleep, at another soon after he had been 
awaked and passed water. Sleep was always remarkably hearr 
and deep. In the morning he could scarcely be got out of lied, 
and then he was half- confused, and had diflicuHy in remember- 
ing things. Usually he had quite forgotten he had been awaked J 
in the night. During the whole uioming his head was heavj- and ] 
oppressed. He was exceedingly dull of apprehension, and btB I 
condition only began to improve in the afternoon. Almost con- I 
etant lassitude. Local examination ofthe genitals revealed nothing I 
abnormal, lliough tliey were rather large. Urine normal; after I 
itonding some time, a slight cloud appeared at tho bottom of the I 
urine giiu«, consisting of mucus, round small epithelial colls, a few 1 
leucocytes, and a fair number of beanlirnl rhombic prism cTTstols I 
(cotGn-lid crystals *), as are met with at times in tli>i mucns of I 
Cowper'e glands. From this discovery I could with oertain^l 
inft^r nn irritable condition of the genital organs, and uti i 
o UiB li>l of a Oanmui ooffls i thej ua tritde pi 
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' inquiry the patient confessed tbat he had been sulTering from 
seminal emissions at night in conaeqaence of masturbation, and 
that even during the itay they oft^n occun-ed at erotic thoughts, 
or with mere friction of the trousers. He commenced masturba- 
tion when eleven years of age, and since then nocturnal incon- 
tinence had become much more frequent. Treatment consisted 
in the application of the Psychrophor." After the first introduc- 
tion the following night was passed without wetting the bed. 
Progress became quite marked, and up to Christmas relapses 
were quite exceptional. From the lat of January to the end of 
Harch nocturnal incontinence occurred but once, and the patient 
then ceased to be under my care. At the same time his general 
healtJi greatly improved, the heavy leaden sleep disappeared, he 
was able to rise at once in the morning and felt cheerfii!. His 
intellectnal powers improved, he teamt his lessnna more easily 
and willingly, and his shy and depressed manner completely 
passed a\vay. In the course of six months, having resumed the 
ordinary habits of life, taking beer and wine, nocturnal incon- 
tinence and seminal emissions returned. Local treatment was 
again carried out, and now the patient is permanently cured. 

Case IV. — B., tetat. 18, in tlie book-binding trade, had been 
addicted to wetting the bed everj- night, and suflfered from fre- 
quent micturition during the day. As he was obliged to earn 
hia living amongst strangers, he would give anything to be 
rid of his troublesome affection. Father and mother healthy. 
Two brothei'8 up to the age of eighteen were also troubled with 
nocturnal incontinence, otherwise they were strong and healthy. 
The patient was said to have been a strong child, but from the 
very first suffered from enuresis, which considerably lessened 
in frequency up to hia twelfth year, so tbat he wetted the bed 
not more than once or twice a week. About this time B, was 
taught to masturbate, and practiced it for a year or so. As, 
however, he noticed that nocturnal incontinence was getting 
more frequent, he gave up the bad habit. In spite of this step, 
seminal emissions began to occur when he was fourteen, and 
later on even in the daytime, especially during any powerful 
muscular exertion (circling the bar and other gymnastic exer- 
•• I btnr), AD isitromeDt far apply ing cold to 



^^^^^^H PEVEft ON ENURESIS :fOCTURNA IS MALES. 339 

^^^Km, Baden, saffcred from childliood from incontinence once 
^^^K twice every night. Of four brothers and three aiat^ra, one 
^^^Utllflr only suffered from enuresis up to his 16th year. 
^^^LPatient himself had noticed a marked improvement at tlie 
^^^Bie age, without, however, his trouble completely subsiding. 
^^^Boat this time he began to masturbate, and continued the bad 
^^HHut for a year, when he gave it up, as he noticed his general 
^^^Bftlth suffered. What particularly struck him was that the 
^^^■ctumal incontinence became much more frequent, and that 
^^^B now suffered continuously from headache, which he only 
^^Hbcasionally had before. Sch. was always tired and languid, 
^^Hftd though he no longer masturbated, his condition remained 
^^Bsaltered. It was then he came under my care. The genitals 
^^^nre poorly developed, no phimosis ; urine normal ; afler 
^^^■■iiding some time a slight sediment was noticed consisting of 
^^HwcuH and leucocytes. 

^^^ft After the introduction of a fuU-sized metallic bougie enuresis 
^^Hecurred but three times in a period of 10 days. Oberlander's 
^^H^ator was then used ; two relapses only occurred during the 
^^Kllowing 12 days, and afl:er another application of this in- 
^^Htrument the patient was cured. 

^^K Case Vn.~This caise is chiefly interesting because it ehows 

^^Bhat the enuresis did not depend upon the inflamed long, narrow 

^^^prepuce, but that the reflex irritation which produced the trouble 

^^■had its seat in the urethra. 

^^K' A. Sp., tetat. 13, a thin, miserable-looking lad, had been 

^^KeuSering ever since birth from severe enuresis. 

^^K He was always tired, and most difficult to awake in the 

^Bhnorning. During the day his head felt heavy, his thoughts 

1^^ were sluggish, and his apprehension dull. 

Prepuce long, narrow, reddened, and inflamed, aa also the 
meatus urinarius. For some years be had indulged in mastur- 
bation. 

TreatmeiU, —The prepuce was slit up, with no improvement, 

. however; thereupon a metallic bougie was introduced daily for 

^m Bome weeks. Cure. 

t 



All the case:?, III., IV"., V., VI., YII., have the following points 
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1. The patient suffered from infaucy from enuresia, i.e., it was ] 
congenital. 

2. The affection was a family one — father or brother having 
also suffered. 

3. Li all (except case VII., which is excluded by reason of the 
age) sexual weakness was present, showing itself by seminal 
I'missions with flaccid penis, brought on by comparatively 
trivial causes. 

i. hiidlij, in addUion lo Ihe coiigenital u-eaknefs, another cams 
was prcgeiit, namelij, chronic inflammaiarif irrHnbiUhi of thi 
in'ostalic ■portion of the urethra, dm to mii^ivrhation. 

Cases are also observed where wetting the bed at first is B 
congenital nocturnal affection — " enuresis noctuma " ; in the 
course of time, however, micturition may become frequent durimj 
the day (Case IV.) — "enuresia diuma"; and, finally, it may pass 
into " enuresis continua," where the patient cannot retain the 
urine at all. As an example of this condition I take the follow- 
ing case from my book on " Irritable Bladder." 

M, W., oetat. 10, small, thin, miserable, and cachectic-looking 
boy, with red nose and prominent belly, suffered from continnooB 
incontinence of urine. His shirt and trousers after half a day 
were quite wet, and emitted an evil-smelling urinous odour. 
The bowels were sluggish. Appetit« very good, in fact voracious. 
Constant languor, heaviness of head, especially in the mormng. 
He could not be awaked out of his sleep, not even by shaking. 
Intellect normal. 

The boy had suffered from infancy from incontinence, which 
had gradually increased in severity; there was constant desire fo< 
^ttfn n-ater during the daij, and the last two years it became bo 
ti-ouhlesome as to almost abolish retention, and thus established 
the condition for which he came under my care. 

The lad had never suffered from worms or any other eeriour' 
illness. The penis is small, the prepuce very long, and the' 
meatus a vivid red. 

The urine passed in my presence soon showed a cloudy 
sediment, consisting of mucus containing rhombic prisms (coffin- 
lid crystals), and also a number of quite small crj'stals of oxalata 
of lime. A few round and oval epithelial cells and mucu$| 
corpuscles could also be recognised. The urine itself was freal 
from albumen and sugar, but markedly acid. 
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The glassy, ropy itkucus whicli bad collected at the bottom of 
the glasB, together witih rhombic prisma (ixiffin-lid crystals), Ac., 
showed a marked alkaline reaction. 

Before examining the urine, I asked the little fellow whether 
he ever played with Iiis genitals, but be strenuonsiy denied 
doing BO. 

From the results of the microscopic examination I again 
(juestioned liim on this point, and then he admitted having 
maaturbated ever since he was six, i.e., for the last four years, 
and exactly dvriiuf (his [mriod oppretsion. of urine teas noticed 
duriiuj the day, which, as we have seen, passed into complete 
incontinence. 

The tJ"eatmeiit — besides e.xplaining to him the consequencea 
of hia bad habit — consisted in passing metallic bougies. The 
first application lasted a quarter of an hour, and the following 
night was passed without wetting the bed. This treatment was 
continued regularly for eight days, incontinence was completely 
cured, and the desire to pass water considerably lessened in 
frequency. 

In order to cure the patient of masturbation, the prepuce was 
slit up, and a sound was passed at intervals for some time 
afterwards. 

He remained quite well, and exchanged hia wretched 
appearance for a healthy if not a robust one. 

What is the esplanotion now of such a case ? 

From the outset we must not confound it with that form of 
enuresis which at times occurs in nervous children, when cough- 
ing, sneezing, laughing, when doing gymnastics or coming 
down bill, &c. 

In my book on " Irrit^ible Bladder," I have shown that irritation 
of the prostatic portion alone ik not sufficient to produce vesical 
irritability, but rather that the frequent and at times constant 
oppression of urine characteristic of the aflection is not established 
until the neck of the bladder is implicated. Tlie neck is by far 
the moat sensitive region of the bladder, and it is evident that 

lything that irritates or frets this must heighten its sensitive- 

!sa to an unnatural extent, and give rise to frequent micturition, 
which is characteristic of the affection known as " Irritable 
Bladder." 

If this chronic inflammatory state of the prostatic portion of 
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ihe urethra and of the neck of the bladder superrenes in a case 
where there ia already a congenital weakness of the uro-genital 
tract, especially of the sphincter vesicaj, we can easily under- 
stand that the patient ia no longer in a position to resist the 
arinary tension under such circumstances, and thus enur^is 
continua is brought about. 

The dia-rpiosiis of the presence of chronic inflammation of the 
prostatic portion is, as a rule, not difficult, and the history 
generally furnishes evidence in support of it. We should 
always inquire whether the affection was equally troublesome 
from the very first, or whether it decreased at any particular 
age — e.y., 12th to 14th year — and then gradually increased, or 
whether it only appeared for the first time in late childhood (6th 
to 8th year). 

If the patient or the parents are unable to give information 
upon this point from its very commencement, we must endeavour 
to obtain it by proceeding along definite lines. For if we have 
ascertained that the affection became worse at a certain period, 
then we may assume that some fresh exciting factor has super- 
vened, and we must find out what this is. The best means to 
this end is frequent microscopic examination of the urine. 

If we have an apparently normal urine to examine, we shall 
find probably by transmitted light and careful scrutiny that it ia 
not quite clear owing to a slight haze. After standing some time 
a cloud settles at the bottom of the urine glass, which reveals 
under the microscope mucus and more or less numerous leuco- 
cytes. At times we may discover spermatozoa in patients who 
have passed puberty, or we may notice in the pipette a trans- 
parent tenacious alkaline mucus in which epithelial cells or 
rhombic prisms (coflSn-hd crystals) are imbedded. These results 
indicate chronic inflammation of the posterior portion of the 
urethra, and ivlying on them we may now complete the history 
by telling the patient that such a discovery in young persons 
is the result of masturbation, and that he may as n-ell speak the 
truth. 

I should here i-emark that I do not pursue this method without 
good reasons, for it often happens that such young patients, if we 
are not almost certain of it, deny masturbating most positively, 
as is seen in the hi.story of Case II. 

We may thus draw our conclusions. 
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For instance, a yonng man comes to us setat. 18, who has 
been suffering from birth from enuresis, which with the growth of 
the botly has decreased without quite disappe-aring. Gradually, 
without any apparent external cause, it becomes again frequent ; 
other nen-ous symptoms are noticed, e.g., irritable diaposition, 
heaiy leaden sleep, difficulty of waking in the morning, and 
oppression of the head. Examination of the urine yields the 
above-mentioned results. We can be almost absolutely certain 
of oar conclusion without any admission on the part of the patient 
— chronic inflammatory irritability of the prostatic urethra due 
to masturbation, and as a result of the former, aggravation of 
incontinence and manifestation of neurasthenia. 

Ti-eatmenl. — Aa regards the general treatment I shall not 
enter into particulars, for these measures are well-known 
(e.j., easily digestible nourishment, and avoidance of fluiil as 
much aa possible, especially towards evening, prohibition of 
feather bedding, and methodical bathing). 

All these measures, including hypnotism, most recently recom- 
mended, are of no influence in such severe and obstinate cases 
OS we have described. 

Local treatment only is of service. 

Sir Henry Thompson (" Diseases of the Urinary Passages") 
states, after having mentioned the various remedies and modes of 
treatment, " if tliesa have no effect, then in those patients who 
are either approaching, or have passed, puberty, instillation of a 
2 per cent, solution of nitrate of silver may be used to the pros- 
tatic portion of the urethra. The strength of the solution may 
be subsequently increased if necessary. In the case of boys, 
the introduction of a soft bougie every second or third day, and 
leaving it in the urethra for two or three minutes, as a rule is 
sufficient." 

Although Sir Henry Thompson does not mention in which 
class of cases the above treatment is indicated, in my e.^qierience 
it is just in such patients I have here described, where a chronic 
inflammatory irritation of the prostatic portion of the urethra is 
the causae of all the trouble. 

My treatment of these cases consists as a rule in the use of 
full-sized metallic bougies. These are introduced two or three 
times a week, sometimes even daily, and allowed to remain in 
the urethra from three to five or seven minutes. 
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Instead of bougies, Wintemitz's psychropbor may be uaed, 
especially when micturition is accompanied by slight amarting, 
or seminal emissions occur with the penis flaccid. 

The application of aBtringents, e.'j., itistillation of I per cent, 
or more of a solution of tannin or alum is at times useful. 
Nitrate of silver I also use, but never stronger than 1 per mille. 

Oberlinder lias obtained excellent results in several cases by 
means of his dilator. In Case VII. I used this inetrument twice 
with afavourabie issue. 1 have, however, not sufficient experieJice 
as yet to enable me to judge whether it yields better resalts 
than the treatment I have described above. i 

Under local treatment I include the application of electricity. | 
The cathode is introtiuced into the urethra or bladder, and the 
anode placed over the lumbar spinal cord, or inserted into tlie 
rectum. In such a case the cathode acts not only electrically 
bat also as a bougie, by the frequent application of which Sir , 
Henry Thompson has often effected a cure. 
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RECENT ADVANCES IN THE TREATMENT 
OF CHRONIC DISEASE OF THE SPINAL 
CORD. 

INTRODUCTION. 
Up to the close of the first half of the present century the afiec- 
tions of the spinal cord form, as is well known, one of the saddest 
chapters in the history of medicine. The scanty character of the 
kiiowJedgeof this subject possessed by physicians was equalled by 
the miserable success of their treatment, and we can understand 
only too well bow it was that, for the great mass of the public, 
to say that one was suffering from affection of the spinal cord 
was precisely the same as saying that he was sinking under a 
chronic incurable disease. This state of matters has undoubtedly 
changed for the better during tbe last twenty or thirty years. 
The astonisljing advance which has taken place in our knowledge 
of these diseases during that time baa been accompanied by 
distinct progress in their theraix-utics also, and though tlie latter 
has not been quite so marked as in tbe caae of the former, we 
may nevertheless comfort ourselves to-day with the thought that 
the prognosis in a number of these affections is distinctly more 
fayourable than it was wont to be. It would, however, bo 
ivTong to suppose that this encouraging change for the better 
is essentialiy or even mainly due to the ocquii-ement of new 
remedies (i.e., previously unknown or unappreciated) against 
disease of the spinal cord. In the first place, progress in 
diagnosis has proved of pregnant value. We are now, through 
a more accurate knowledge of the various forms of spinal disease, 
and through the improvement in our methods of examination, 
placed in a position to recognise the moat of these forms in a 
comparatively early stage, and at a period in which they are very 
much more amenable to treatment than they are later. Further, 
. large additions have been made to our knowledge of the effects 
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of the various remedifs used in spina! disease, and these I 
resulted in improvements in their mode of application, and ii 
more careful estimat*- of the indications for their employmei 
Lastly, a great deal that is of importance for treatment has beMM 
brought to light by the more thorough study of the caiiaes of ji 
these diseases. I will only mention the connection, so mot^'J 
discussed in recent years, between Ej'philis and locomotor a.ta 
Tuczek's' proof that disease of the posterior colui 
caused by chronic ergot-poisoning, and the derivation of o 
form of spastic spinal paralysis from the effects of poisoning b| 

We most not, however, conceal from ourselves the fact t 
the advances made in the diagnosis and treatment of tbew 
diseases do not benefit all those affected to the extent that tbeir 
outward circuni stances might allow. This regretable state of 
things is due. in my opinion, to two causes. The first of tl 
refers to the difficulties in the way of diagnosis. The rec<^nitii 
of chronic affections of the spinal cord in the earliest stagea, t" 
is, when they are most amenaiile to treatment, requires not Od^I 
an accurate acquaintance with the various forms of spinilJ 
disease, bat also such a familiarity with all the methods rf^ 
neuro-pathological examination as has not yet become o 
property among all the members of the medical profession. IIb 
second cause is that we are at present over-loaded with remedies 
and therapeutic metliods, and the practitioner who has had i 
great experience of his own linds his choice of a suitable 1 
of treatment for any particular case very difficult. Onr am 
mentarium against spinal diseases is continually being ovCTi" 
furnished with remedies which are thrown into the market, to 
begin with, without being suHiciently tested, and after a longar 
or shorter period disappear again from view. 

It lies in the nature of things that the former of these b 
difficulties wit! not be set aside for some time. But it shot 
be now possible to remove, or at least to considerably dimin 
the effect of the latt<ir, and to produce some degree of separadon 
of the chaff" from the wheat. The following remarks are intended 
to be a contribution to this end. 

Before we proceed to pass these remedies under : 
think it desirable to make ourselves briefly acquainted with tl 
limitations which are placed on our therapeutic ettbrtd from tl 
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physiological properties of the spinal cord, ami the nature of the 
morbid processes which ive wish to influence. We must be aa 
clear in our views as possible in regard to what we really can 
do before making our choice of the means of doing it. 

The question as to how far pathological changes in the spinal 
cord can regress is yet to a great extent unsolved. The diffi- 
culties which the investigator has to contend with makes this 
only too conceivable, I shall endeavour in what follows t-o 
sketch the present position of the question as shortly as possible, 
and in doing so will bring out plainly enough the scanty 
character of our knowledge. 

Morbid changes in the spinal cord are still divided into the 
two classes of impalpable and palpable or structural. Impalpable 
changes, that is, such as cannot be discovered by our present 
means of investigation, must be assuined to be present in a 
number of affections. Among these are, first of all, spinal 
neurasthenia, then many cases of hysterical paralysis and 
concussion of the spinal cord, cases of hysterical paraplegia, 
probably also the cases of intermittent spinal paralysis, and 
many cases of toxic paralysis. All these lesions, though likely 
enough very different from one another, havo this in common, 
that in the great majority of cases complete recovery from them 
may be attained, though no doubt, as in neurasthenia, they 
sometimes prove very obstinate, and, as in concussion of the 
cord, may change appai-ently into coarse structural lesions. 

Several experimenters have worked at the question whether 
we can have anatomical and functional compensation in such 
lesions of the cord as incised wounds or loss of substance. 
Heinrich Miiller^ worked with cold-blooded animals, Masins and 
Vanlair* and Brown-Se(]uard* with pigeons and guinea-pigs, 
Floorens' with rabbits, Eichhoitst and Naunyn', T>entan*, Schie- 
ferdecker', and Eichhorst '* in a second series of experiments, 
with dogs. Though these experiments by no means agree with 
one another in all their details, yet their general result puts it 
beyond a doubt that the spinal cord, both in cold- and warm- 
blooded animals, possesses the power, within certain limits, of 
producing both structural and functional compensation in the 
case of incised wounds and loss of substance. They have further 
shown, however, that the extent to which this power is possessed 
varies veiy much, not only among different genera, but among 
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the tliffereiit species of the same genus, and that yoong animalKj 
aa a rule, possess it in larger meaaare than old. 

Among mammals the power attaches chiefly, if not exclasivelj^ 
to the nerve fibres, and up to thp present time, at any 
restoi'ation of ganglionic cells has not been observed. On thflf 
other hand, Maaius and Vanlair have observed such . 
formation in frogs, and Brown-Sequard in pigeons." 

Observations on the human subject are in essential agreemea 
with these results. They show that both traumatic lesions <: 
the cord and alterations produced by disease may be recovered 
from ; in the case of the latter, however, that the capacity for 
recovery varies inversely as the extent of the disease, and that, 
further, the individuality of the patient is of the greats 
conseqaence, affecting both the commencement of the healia 
process and its ultimata amount. 

It is of particular importance to observe that functional 1 
no means presupposes structural recovery. We have seven 
caaea recorded showing the persistence of considerable anatomid 
changes side by aide with the disappearance of funotioni 
disorders, that is to say, practical recovery. + Anatomically, i 
that has been ascertained is merely in favour of regeneratioi 
nerve fibres. NaiTow fibres with dark borders have been foui 

• ThMo reanlU refer, ^a I have remarked, only to the cicatrioial tissue (on 
in the cord utter inciBionB and logs o[ anhstance, anil not to the degt 
nervo-fibroB. In regard to the latter, Kahlor'«" oiporimantg on dopi ^ra m 
tive results. By crushing a nnniber of tha posterior roots be jirodueed d«Kvae- 
mtionoftbepoBtarior columus, the fibres of which, in the main, are fonacil of 
direct cantinnationa of the fibres of the posterior moti. In the atiimalii kflloJ • 
considerable time after the operation there wb« certainly rp^netiitiaa of tlw 
citTO-medullary part of tbe posterior roots, but on the other hand no tifl) 
vh^teTer of regeneration in the intra-medoLlary portion. Kahter think* tbat be 
in at liberty to oonolnde from these obeerTationi tliat in syatemio diuum e( 
the cord the rostoiation of disordered functions can only follow from tha opanisf: 
np of vicarious conducting paths, and not from rooovery on the pftrt of the 
iieiTODS elemonta. This scarcely appears to me a juat inferenee. Eahler's bat* 
only permit ns to ssy that there must certainly bo a distinot differenoe b 
the capacity for regencnition posgeKsod by the peripheral nervee and that po 
by the eystomic Rbroe of the cord. But from the neg*tiTe renilta of t 
eiperimentA on animals of one partionlftr speoiea to deny altogether that tbanfl 
any capacity for regeneration on the part of these cord fibres is hardlr ea 
all the more no as we bare obseriationB on the hmnsa Bobjeot which di*t 
favour an opposite conclusion. Aa to the igneBtion how far systemio fibra* w 
are merely morbidly attectcd, and which have not yet disappokiad, 
reitored, Kahler's facts teach nothing. 

t Schnltio," Fox," and Benedict," have recorded case* of thi* kind n 
Bclcrosis of the pontorior columns was the lesion. 
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in the cicatricial tissue that Bometimes forms in cases of transverse 
myelitis after reeorption of the liquefied medullary substance," 
III a case of fracture of the spini', where the cord had been 
crusljed in the middle of the dorsal portion, Gowers" found at 
the cervical level, besides the ordinary ascending degeneration, 
a number of very minute nerve fibres, each consisting of a fine 
axis-cylinder surrounded by myelin. The fibres were smaller 
than any met with in the nonnal cord ; the appearance was, 
says Gowers, as if from the lower extremity of the normal fibres 
there had occurred a growth of new fibres, such as affects the 
regeneration of peripheral nen'es. And Benedict" saw in a 
teased-out preparation from a case of locomotor ataxia delicate 
threads (newly-formed axis-cylinders?) passing out from a mass 
of degenerated nerve fibres. 

Our knowledge of the Ijehavioiir of the ganglionic cells ia 
still more fragmentarj'. Nothing is known in the human 
subject of a new formation of nerve cells in the cord out of the 
remains of broken-down structures of a similar kind, or out of 
any other kind of material. And our present information leads 
us to believe that any regeneration of this kind is improbable, 
If it could happen at all it would be preferably in the first years 
of life. Observations have been repeatedly made in cases that 
have suffered in early life from infantile paralysis and have 
completely recovered — cases, therefore, where from the clinical 
appearances we should expect to find tlie re»Hliilio ad infeffrum 
of the diseased tissue, and along with it of the diseased 
ganglionic cells, complete. But in these post^mort«m obser- 
vations there still remained something of the disease recovered 
from, and the ganglionic cells in circumscribed portions of the 
antei-ior horns are found to have completely disappeared. How 
far morbid changes in the nerve cells can go, and yet keep 
possible the reitiluUo ad interirum, or at least the recovery of 
function, we do not know. It is, however, a fact of grent 
importance that, like the fibres, the cells may suffer considerable 
* Charoot" reeordB t, cubb of this kind. Theta had baen oompresuion-niyelitiii 
(rom POttu" diaeaae, and complete recovery from the jmraplegia, had taken place. 
Ths cord at the scat of compreBiion was aboat the thickneaa of a goOHa-quill and 
apparently Bclorosed. There wore, howeier, a oonHiderabte nnmbar of nane- 
fibrai, with Biis-eylmderii gnrronnded with myelin. Charcot leaTaa it nndotar- 
■DLoed whether there waa a cDprodaction of all the CDnatitncntB of tbe fibre, or 
whether there was merely a medullary abeath around a, naked aiis-cylinjer 
Compare Micbanil'a cas,) quoted in Lcydca's Klinik, p. 131, 
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alteration without becoming useless or failing in their pbj 
logical functions. vVs in the case of the fibres, the peraistei 
of the axis-cylinders is sufficient, so tliP cells also may 
reduced to but a fraction of their normal size and still 
perfectly equal to all their work. A case related by Ai 
kiewicz"*, for ejtample, brings this out in a very striking 
By the pressure of a tumour on the left half of the lower portion, 
of the cervical enlargement, tiie cells were reduced to the oi 
thirty- second part of the normal, and yet this caused 
symptoms whatever during life. 

We are in the dark also as to how far changes in the 
ai-e capable of retrogression. The neuroglia is involved cert) 
in a large number of acute and chronic inflammatoi-y pi 
from which recovery frequently takes place, so that it may 
assumed that, up to a certain point, changes in this substani 
may undergo retrogression. Several observations in patho- 
logical anatomy are in favour of this view, such as the slight 
changes in the neuroglia which have been found after recovery 
from myelitic processes. This much, however, appears certala, 
that if it has been transformed into a delicate fibrillar tissue^ 
consisting mostly of longitudinal bundles with a wavy course- 
a transformation which we often come across in the later stage!' 
of chronic myelitis — retrogi-ession in this case is out of tbv 
question. Simple changes in the circulation, antemia oat. 
hyperfemia of the cord, may undoubtedly disappear again. Btft 
as to whether, and how far, alterations in the vessel-wails, suck' 
as proliferation of nuclei, fatty degeneration, and sclerosis, 
undergo retrogression, we are still quite in the dark. 

From the foregoing it may Iw perceived tliat strucloral.: 
changes in the cord are capable of retrogression only to a wtJ- 
limited extent, at any rate are not susceptible of complete 
recovery to nearly the same extent as molecular alteration^. 
We have to take into account here another circumstance wbic&< 
is by no means favourable from a therapeutic point of view, Aa 
not only molecular but also anatomical changes can exirt- 
without afl'ecting the functional capacities of the nei 
elements, we cannot identify the clinical with the anatomical 
commencement of the affection. 

Changes in the cord may precede by a considerable time the 
advent of distinct spinal symptoms. This fact gives db an 
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indication of great importance in practice. In f.lie majority of 
the chronic affections of the cord associated with structural 
lesion there is probably, to begin with, a stage of merely 
molecular alteration in the nerve elements. This, which may 
proceed from disturbances in the circulation, or may be 
established independent of such, forms the groundwork from 
which develops the structural change. The earlier treatment is 
begun, the more may we expect that we have to do, in part at 
any rate, merely with molecular changes, in other words the 
greater is tlie prospect of bringing back things to the normal. 
Practical experience teaches ua every day that these are not 
merely theoretical considerations. It is a deplorable error to 
suppose that if our half measures, or expectant treatment as it 
is called, should turn out to be useless, there will yet be time for 
some moi-e energetic course. The attitude of waiting observation, 
which is so often assumed in the case of diseases of other organs 
with 30 much advantage, is out of place here, and the short time 
during which there is still a chance of recovery, or at least 
improvement, moy very easily be wasted away by adopting it. 
On the other hand, we mnst not omit to observe that in the 
choice and management of remedies in the initial stages of 
chronic disease of the spinal cord it is absolutely necessary to 
exercise the utmost care. For just as suitable treatment may 
assist in quieting down the disturbances complained of, and may 
pave the way for the recovery of the patient, treatment that is 
unsuitable may have an opposite effect ; it may favour and 
hasten the transition of molecular into structural clianges — in 
other words, may lessen, if it does not destroy altogether, the 
possibility of recovery, lint while I lay stress on the necessity 
of treating chronic spinal affections as early and as carefully as 
possible, I would by no means encourage the notion that in old 
and advanced cases any serious treatment is useless. Even in 
those cases we are frequently able to put a stop to the con- 
tinuance of the morbid process, and to bring about improvement ; 
sometimes, though, of course, not often, we may have recoveiy in 
the clinical sense of the word, that is, complete subsidence of all 
the functional disorders.* These results are probably chiefly to 
be referred to the circnmatance that in the affected portions of 

■ This if, porlutifl, PominoneHt ^n case!i nf m;elitja from camprcagion, g^bilU 
* "iliB oocd, and antirior poliomyoliliB. 



354 



LoWENFELD 0> RECENT ADVANCES IN TKE 



the cord, in addition to those nervous elements that are markedly 
diseased, there are otliers where the process has not gone ao far, 
and where the alterations are in part still merely molecniar. 
The latter are capable of recovery. Bringing them back into 
sound working order and strengthening those which are etill 
intact give us the conditions in which the functions of those 
elementfl that are destroyed or are hopelessly diseased can bo 
taken over by other neryoua structures. In this way, to 1 
greater or less extent, we gain compensation. Even advanced 
cases then present a fruitful field for therapeutic endeavour ; but 
while this is so, a comparison of the results obtained on thif 
whole with those which we get in cases of recent standing, makes 
it perfectly clear that " principiis obda" must be our guiding 
prij:ciple in chronic spinal disease. 

This is not the place for a description of the common featoiea 
in the treatment of all the chronic spinal diseases. The treat- 
ment of chronic structural disease is in several important respects 
different from that of the so-called functional affections. I shall 
therefore in what follows first take up the treatment of the 
former group, and afterwards add the necessary observations in 
regard to the functional affections, 

A. Treatment of Crroxic STRfcxfRAL Disease ok the 

Spinal Cord. 

I. — Hydro-iherafeutic and balneo-tkertipeutie treatment. 

Among the remedies at our command for chronic organic 
disease of the spinal cord the external application of water in its 
various forms plays a very prominent part. Within the last 
fifteen years this method has unquestionably made a great 
advance. No doubt our knowledge of the effects of medicinal 
waters, and of the various ways of employing water, is still very 
fragmentary, and the indications for the nse of these remedieB- 
correspondingly uncertain. A great deal of careful observation, 
however, has been expended on the methods, and we are in 
possession of certain outlines which practically are of greflt. 
importance. 

The first question which naturally arises is, What are tbtJ 
kinds of baths in general which are suitable in these diseases?] 
Practical experience baa taught us something of value in answi 
to this. The baths that are useful are, in the first place,- 
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hydropathy ftbe ao-callett water cure), tlien Firtificial aiicl natural 
brinp baths, thermal brine baths, simple thermal hatha, tharmal 
Eulphar baths, chalybeate and carbonic acid baths, mud and peat 
baths. On the other hand, sea-bathing, bathing in tak-ea or 
rivers, vapour baths, and hot air baths are all found to be of 
no benefit. 

If then hydropathy or baths are to be employed, we have first 
to take into account the temperature of the water, for this 
determines the intensity of the thermic stimulant. This state- 
ment may appear incorrect in view of the fact that- in these 
affections both the cold water treatment and hot baths are 
employed with effect. But careful consideration makes it 
evident that these therapeutic methods are not really so different 
&om one another as their names might seem to indicate. ^Vhat 
were formerly commonly known as cold water cure establish- 
ments (Kaltwassevheilanatalten) have now, if they are condncted 
on rational principles, dropped the " cold " in their name and 
become simply water cure establishments (Wasserheilanstalten), 
in other words, they have dropped any pretensions to using cold 
water exclusively, and employ baths with high temperatures if a 
particular case seems to require them. In clironic disease of the 
cord, pbj-sicians in these establishments, as well as specialists 
and clinical teachers, have invariably found that really cold baths 
and douches, whether with or without rubbing down, mnst be 
avoided in cases of structural lesion. Tepid and cold baths, 
that is, baths at a temperature of from 90° to 70° Fahr.. are the 
only ones which are employed with success. This is in harmony 
with our experience of what takes place at hot spas. At all the 
most important spas of tiiis class in Germany, the general 
conviction is that these coses are best treated, not with hot 
baths properly ao-called, hut only with the water of the hot 
spring after it has been cooled down somewhat. Kven prepared 
in this way, the patient is kept in the bath as short a time as 
possible, and some simple hydropathic application, such as 
pouring colder water down the back, is frequently added. 
Thus it has come about that there is now no great difference 
between the treatment by baths as it is practised in hydropathic 
establishments (Wasserheilanstalten), and as it is cairied on by 
the various experienced physicians at the hot spas. And 
- jnractically the principles which regulate the treatment in hydro- 
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pathic eatabliahmente, and at the indifferent themml spas, are thft 
same as we see put in force in almost all the oilier watering 
places in Germany to which patients of this class habitually 
resort. 

A rapid glante through recent literature will HnEGcicntlj confirm 
what has been stated in the text. Benedict" remarkti: 
chronic progreasive forms of inflammation with proliferation of 
the connectiTetisHue require HB a rule liydrotherapeutic treatment. 
The statement admits of few exceptions, that in chronic nenritii^ 
as we hare it in such affections as locomotor ataxia and progreHsire 
muBcuiar atrophy, warm liaths have no retarding influence 
morbid process and do more harm than good." tn cases of 
myelitis, Rosenthal* allows of the use of warm bntlis of from 82° 
to 86° Fahr., and also haU-baths, when tho temperature is from 
75° to 71° at entering, and from 68° to 64° at leaving the bath. 
Erb" recommends in chronic organic disease of the cord tepid of 
cool baths, gentle hydropathy, dilute chalybeate baths, and care- 
fully regulated thermal briae baths. Bichter'' says that id 
locomotor ataxia and chronic myelitis the temperature should 
range between 90° and 88°, and that anything higher or lower 
than these figures should be looked upon as involving risk or danger. 
In another and later communication' he gives as the lowwt 
allowable baCh-temperaturea in organic spinal disease, with half- 
baths and sitit baths 73° to 71°, with washing-down and the wet 
sheet 68° to 66°. Winternitz'* also warns against tho use of rery 
cold or very warm baths, or powerful mechanical stimnli, and 
hardly uses anything else than half-baths of from 86' 
A, Erlenraeyer" in cases of locomotor ataxia allows only baths at 
about 82°. Heller* (Teplitu) remarks that in locomotor alalia, 
the treatment should regularly begin with baths at 86°, following 
up with simple half-baths, and that in cnmparativclj- rare cases a 
rise of temperature to 90° or 91^° at tho utmost may be indicated. 
Rcumont" (Aix-la-Chapelle) Buds that syphilitic cases of atazik 
in the advanced states, and when tho constitution is undermined. 
take best with baths at 89° to 01°, or at the utmost 93°. Voight 
(Behme-Oeynhauseii) uses in chronic inflammatory affections of 
the cord, brine baths and thermal brine baths at 88° to 81*. 
Miilier™ (Bchmc-Ocyiihauseii) recommends the same kind of 
baths at 88° to 84° in tabes. Stifler" (Stahlbad Steben) 
tabes chalybeate baths at 89°, and Caspari" (Meinberg), th* 
aerated baths of Meinberg at 78° to 88°, and never for over 
ten minutes. Grudel" (Nanheim) in tabes to begin with, 
brine baths at 91°, never going below 82°, and in chronic myi 
with increased reflexes, brine baths at 89° to 78°. 

Among recent German authorities, Lcyden in his text-book 
on diseases of the spinal cord eipresscs himself unrcser^'odly in 
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favuur of warm baths. His viewE, however, aincc tben may liuve 
changed. Schuster" (Aix-la-ChapoUe) aiiso has advocated thoir 
□Be. According to him and other phyaiciaiis in Aii. bathe at 95" 
arc for the most part those which have been found of uho, while any- 
thing colder has acted unfavourably. This hardly agrees with 
Reumont's experience, and wo muat furthermore bear in mind 
that the spinal canes which find ttieir way to Aii are almost 
exclusively eyphilitic cases, and that among them there is no 
doubt a large number in whom the constitution has been under- 
remely susceptible to temperature. In 
Lse of warm bathx, especiaUy those at 
, Balaruc, La Malou, and Neris, finds a 
The springs of La Malou, iu the depart- 
B alkaline and gaseous, and contain a 



mined, a 
France, however, the 
Bourbonne, Aix-le-Bai 
good deal more support, 
ment of I'Heraull, whic, 



little iron and arsenic, are used in baths at a temi>erata[ 
86° to 10-1°. They enjoy a great reputation, and are recommended 
in locomotor ataxia by physicianR of the highest litauding, such as 
Charcot, Combal, and GrasBet". But even among these western 
neighbours of ours a reaction seoma preparing. Glax" at least 
warns against the use of either too high or t^io low temperatures to 
the hydrotheriipcutics of tabes. But it must be noted before con- 
cluding that although in the great majority of instances, according 
to our present information, bathing at a temperature of 91° to 72° 
will be foDiid most suitable, this ia not an absolute rule for all 
cases of organic spinal disease. Among the cases that have 
{alien nndcr my own observation there have been several fur 
whom baths at 91° were found to be too cold, and to exercise an 
injurious influence. I have never hesitated in such cases to raise 
the temperature to 93^ or 95°, and in regard to these temperatares, 
an in regard to nil the other factors coming into consideration in 
bathing, the effect of the treatment on the patient must he 
accepted as our guiding line in each individual case. 



When we have come to know that for the majority of cases of 
chronic structural disease of the cord neither cold cor very 
warm baths are permissible, we have unquestionably made a very 
important step in advance. But the knowledge must have been 
purchased at the expense of a large number of bad resnlts. 
Formerly the same spinal cases were treated in the hydropathic 
establishments with cold baths, cold washing down, or cold 
douching, and at the thermal spas with warm or even hot baths. 
ilany patients came to grief in both places, but the results of 
the spa treatment were particularly bad. Erb,'* for example, 
mentions that in more than a half of the cases of chronic myelitis 
I which he was able to ascertain the result of a course of 
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dierm&l waters, the patieuta became worse either during the 
ti^tmetit or immediately after.* A change was certaijily called 
for, and this necessarily led to a reconciliation of the opposition 
between these two metJioda. 

One form of hydro-therapeutic treatment that ia widely used 
at present, and that can be warmly recommended, ia in the 
form of the so-called half-batha, given at a temperature of 
86° Fahr. and under. Fi'iction of the akin is used at tlie same 
time with great advantage, as it facilitates reaction while the 
patient is in the bath ; in certain circumstances massage of the 
limbs may also be used. At the end of tlie bath I have often, 
with great benefit, employed the pail-douche over the back, with 
water 3° to 4° lower in temperature than that of the bath. It 
must be poured on slowly from no great height, and the 
quantity must be exactly prescribed — one or two pailfula at the 
outside. In using the wash-down the temperature of the water 
may be one or two degrees lower than the lowest permissible 
liinit in the bath ; yet care must be taken that too great energy 
ifi not employed in this procedure. Wet packs must not be kept 
on after the patient is sufficiently heated up, and must be 
followed by a wash-down at the same temperature aa the pack, 
or by a half-bath of short duration. For the class of diseases we 
are now discussing the cold douche is inadmissible. 

We have become almost all over much more cautious lately in 
regard to the duration of baths, as well as in regard to their 
temperature. Here again bad results have played the school- 
master. Wintemitz recommends for half-baths at 86° and under 
a duration of 6 to 10 minutes. In the last year or two I have 
been accustomed to order half-baths to be of never more than 
6 minutes' duration — on an average, about 5. It is a good plan 
to make the duration short in proportion as the temperature is 
low.' 'llie wash-down should only take up a veiy short time, 
half* one, or one and a half minutes. At the " Indifferent 'I 
thetmal spas also they have become converted to the use of baths 
of very brief duration. V. Renz" (Wildbad) speaks of a 

* A^noDg 22 oasDS of cbroiiio myelitia treated b; hot batlin that Erb bad andar 
aliserTOtioii. thoro woro 12 in whom tMs troatmeut (iit Wildbad, TepUti, >nd 
Bltatrhere) proTed diatinctly Imrtful, and 7 in wboni it hul no effeot Bt kU. 
Onl; 3 coBOB improTed, and iu 2 of these the water was cooled down for 
the bath, tbo patients were kopt in for onlj a. short time, and onlj a United 
nilmbGF of batlia were given. Facia Jn/uunliir, 
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*ftiration of 5 to 10 minutes. Helier (Teplitz) applies in tabes, 
to begin with, baths of o to 8 miuutea, and only rises gradually 
to 10 to 12 minutes. Voigt {llehme-Oeynhausen) prescribes 
simple and tliermal brine baths of 5 to 15 minutes. Grodel 
(Nanheim), in tabes, brine baths of 10 minutes (rarely 15), 
I myself, up to the present time, have used artificial brine baths 
of never more than 10 minutes' dni-ation. 

I may here remark, by the way, that we require to pay some 
attention to the proportion which tie wat«r in this latter kind of 
bath bears to the salt or brine. A brine bath, it is well known, 
should properly speaking contain at least 2 per cent, of salt 
(many authorities say 3 per cent.) ; 60 gallons of water, which 
would about fill an ordinary tub, would require in this way 13 lbs. 
of salt. If any one is unwilling to begin with this proportion, it 
is at any rate advisable to rise to it in the course of time. 

Wleu we come to consider the special indications for all these 
different forms of bath, we must acknowledge that there is still 
a good deal of obscurity here. But the choice of a bath, or the 
choice of any particular kind of batt treatment, does not depend 
simply on the form of disease from which the patient is suffering. 
Other considerations that must be taken account of are : the 
duration of the disease, the prominence of particular symptoms, 
the constitution and general state of nutrition, the complications 
that may be present, the season of the year, the place from which 
the patient comes, and the patient's pecuniary circumstances. It 
is certain, it appears to me, that, at any rate in a large number 
of the cases that are capable of improvement, the end may be 
attained in several ways, and not merely by one particular form 
of bath treatment. The cold water cure, at any rate, admits of 
very wide application. There ia, according to my experience, 
no form of spinal disease for which it is not suited. The number 
of modifications which the various steps in the method admit of, 
allow of its being adapted to a very great variety of affections. 
And one great merit it has. is that it is applicable all the year 
round, whereas the usofulnees of most of the spas is limited to 
one particular season. ITiere are, however, often enough 
individuals who are unable to bear even tie very mildest parts 
of the treatment, and wlio would come to harm if it were 
persisted with. This is most commonly the case with patients 
—ffho suffer from intense feelings of cold in the extremities, and 
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who dresa in the hottest summer months in flannel and felt 
shoes tiU keep themselves properly warm ; also in wast«d and 
aniemic individuals, and in tlioso who have been spoiled by too 
much tender care. For theije classes thermal baths and weak 
brine baths are particularly suitable. The warmer thermal 
baths are said to do especially good service in the vartoos forms 
of meningitis where the substance of the cord is not much 
affected. But further trustworthy observations are desirable on 
this point. The stronger brine baths and the thermal brine 
baths are indicated in scrofulous constitutions, and the spinal 
affections associated with diseases of the bones, and in the 
exudative forms of meningitis, wliere we may look for absorptii 
of the exudation fi-om any stimulus given to the tissue-metabolism. 
The thermal brine baths (especially those of Kehme-Oeynhausen) 
ffo very well along with bydrapathy in various other spinal 
nBections, especially sclerosis of the posterior columns. Sulphi 
baths do very well in the lesions which follow syphilis when 
associated with other distinct evidences of the continuance of tie 
infection. Nobody now says that these baths have any specific 
effect on syphilis; even the physicians themselves [Renmont, 
Ac.) at sulphur spas mei^ly rely on their beneficial influence on 
the skin as a valuable aid to an anti-syphilitic course. This 
influence, however, undoubtedly belongs to other kinds of baths 
also ; the fact that the physicians at these spas insist on particular 
routine courses in their treatment of syphilis appears to me to 
be much more important. Chalybeate baths are indicated 
anaemic and reduced conditions, but only when the morbid 
process is rather a slow-going one, and in patients who are 
in a nervous condition. Fur patients who are, or who show 
marked evidence of spinal irritation, the stimulating effect of th« 
carbonic acid in tlie chalybeate waters renders their use un- 
desirable. We have at present no very precise indications for- 
the use of the carbonic acid waters in Iwths, and the some may 
be said of mud and peat baths. 

A number of other points have to be taken into consideration 
in comuig to a conclusion about a course of baths. Patients 
ivith disease of the cord do nob bear the exertions of a lonff 
journey very well, and this is especially the case if the disease is 
advanced. They should not therefore be sent to spas far from 
their own homes, or the journey to which is difficult. Littl» 
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good is attained with the usual four weeks" reflidence and 18 to 
20 baths, and the patients ought to make up their minds to a 
stay of from two to three months, or even longer in some cases. 
It is advisable to make this quite clear to begin with. When u 
course of baths is ijidicated at all, the time of year should not 
be suffered to stand in the way. as, at any rate, the water cure 
and brine baths (the most important forms of treatment in spinal 
cases) can always be put into operation. 

We mast say something about the local thermic applications 
to the spinal column. Moist warmth in the form of fomentations 
and poultices to the back is scarcely ever made use of now. I 
certainly think the former could hardly be expected to exercise 
much effect on the lesion under discussion ; hot poultices, hot 
sand-bags, or hnt water in Chapman's bags, offer hopes of better 
results. According to Chapman,^ warmth applied to the spinal 
column produces Lypenemia in the affected jwrtion of the cord, 
and at the same time removes the congestion and feeling of heat 
from the peripheral parts which derive tlieir nervous supply 
from the portion in question. On the other hand, he holds that 
cold lowers the circulation in the cord, and after some time 
raises the temperature at the periphery. I must acknowledge 
that I have not been able to verify this theory in my own 
experience, nor am I convinced from published cases that th*' 
successes of the method are arrived at in the way Chapman 
thinks. But I have certainly seen benefit in a number of cases 
from the application of cold by means of Chapman's bags. 
There have been, particularly, affections of the cord where both 
the meninges and the vertebi-ie have been involved, as in tumour 
of the cord and myelo-meningitis. I have seen goml also in 
some cases of lightning pains in locomotor ataxia.* 

The special advantage, apart, from the ease of application, 
which these bags offer is that they allow of the careful regulation 
of the thermic effects; in this way the temperature which 

» exactly suits the patient can be obtained. 
[ II, — Eledro-ikerapeutics. 

The most distinct step in advance in the treatment of diseases 
of the spinal cord within the past twenty or thirty years was 
achieved by the introduction of a rational system of electrical 
* Inateul of ChBpmui'B htga, Leiter'a coil<t m>f be nied. 
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tlierapeutics. Nothing else in our wUole annamentarium haa 
greater successes to show, and no other remedy used in these 
diseases has been so generally recognised in all civilised 
conobries.* 

Of the forms of electricity at present used, the constiurt 
current is undoubtedly the most valuable. Witli regard to tha 
method of its application, there is at present a distinct prepon- 
derance of opiniou that there should be a direct influence on tb» 
diseased portion of the cord, and that the current should traverse 
this as completely and equally as possible. 

To get this done without using very strong and painful 
(■urrents, we mast seek the help of all the physical appliance* 
adapted to facilitate the entrance of the current into the spinal 
canal. We place one electrode over the spine at the affected 
region of the cord, and the other as nearly as possible at the 
same level on the anterior surface of the body, so that the 
greatest density of the current passes through the diseased 
portion ; or we can place both electrodes over the spine at some 
distance from one another, so that a large portion of the correnb 
must necessarily pass through the spinal canal, t^irther, WB 
use on well-known principles large flat electrodes, and moist«niog 
these well with warm water apply them with as firm and eqaal n 
pressure as possible. According to my experience the most 
suitable for the majority of cases are rectangular ptat«s of 50 
square centimetres (5 by 10). In individual cases, now and then 
larger plates may be required; W. MUller recommends 70 
square centimetres, and v. Zierassen's giant plates are 100 
square centimetres and over. These exceptional sizes are osacl 
particularly in cases of circumBcribed disease, and where the 
body is well nourished, but as a rule they offer no part4culaf< 
advantages. In the case of spare individuals especially, the 
difficulty of applying them exactly makes the advantage of their 
larger siae often a very imaginary oue, Soeligmttller's e|nna] 
electrode again appears to me of even leas value on account of 
its surface being too small. In the case of childi-en of courn 
smaller plates are used ; by 6 cm. is a good size. 

At present, of the two methods mentioned above, the former 
with the current passing horizontally is the favourite in the case 

" On lie other hand, the ubb of balnoo-thecopButioa, wWch plsja aa l&tga apul ■ 
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*of circumscribed leeions, while the latter with the current paasing 
longitudinaliy is chiefly used in the ao-called systemic diseases, 
in which the lesion is distributed in the longitudinal direction of 
the cord. One pote is applied to the neck and the other to the 
lumbar spine, and while the one is stationary the other is moved 
slowly along and bi-ought nearer the first. But even in circora- 
scribed lesions it is advantageous to make use sometimes of the 
longitudinal current, with one pole moving along the nedi, and 
the other stationary at the seat of disease; also a horizontal 
current, or one that is approximately horizontal, may be used in 
longitudinal lesions, one pole being stationary on the front of the 
body and the other moved along the spine. The latter pole is 
moved about the breadth of the electrode at a time, and is kept 
at each spot for from twenty to forty seconds. The direction of 
the current witii this method is, accordujg to many authorities 
who speak with great confidence on the subject, a matter of no 
consequence ; others speak with less assurance, and acknowledge 
that in certain respects it might not be quite a matter of 
indiiference where the positive pole was applied, and where 
the negative. It would take me too far if I were to go fully 
into the whole matter, and I must content myself with stating 
shortly my own views, which are based on experimental investi- 
gation and clinical study. 

The statement that the direction of the current is of no 
consequence if meant to be of general application is correct 
neither for the horizontal nor for the longitudinal current, tliough 
it must he acknowledged that in many cases it is a matter of in- 
difference in treatment. When the current is used longitudinally 
with one electrode applied to the neck, the ascending current 
should be tirst tried if the case is recent, and there is probably 
hyperemia of the cord ; that is, the negative pole should be 
applied to the neck, and the positive pole below. In older cases, 
and especially if there are no symptoms of irritation of the roots, 
the descending current. With the horizontal current the anode 
alone is to be applied to the back, especially if there is anything 
pointing to a condition of irritation of the posterior roots, such 
as paiji or girdle-constriction.* 
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111 many cases the galvanic current has been found very 
useful in the treatment of painful or tender spots over the spine. 
Although such spots are not very common, yet where they do 
exist they require special looking after. The method employed 
is to apply the anode stationary over the part affected. Some 
observers endeavour to attain an effect on the cervical siinn pathetic 
along with the galvanisation of the cord. A method strongly 
recommended by M. Meyer, of Berlin, and Erb for this purpose 
is to apply the kathode stationary at the angle of the lower jaw, 
white the anode is gradually moved down on the opposite side of 
the vertebral column, close beside the spinous processea. This 
method has one diitad vantage, that giddiness and stupor ftm 
easily caused unless very gentle currents are made nse of. 

A combination of central with peripheral galvanisation has 
been very much employed in paralytic and anaesthetic conditiona 
ill the extremities. The one pole is applied to the spinal 
column, the other over a plexus, nerve trunk, muscle, or groap 
of muscles. I myself prefer in general to use peripheral and 
central galvanisation separately ; at any rate, in making use of 
the iier%*e currents through the spinal cord it is reasonable 
enoQgh to employ the latter by itself. If there are disorders of 
the bladder, rectum, or sexual organs, these part.s, as far as 
possible, should be included in the circuit. In paralysis of the 
bladder the one pole is placed over the lumbar spine, the Other 
alternately over the symphysis and perina:um, or separately over 
the one or the other, according as we whh to affect principally 
the detrusor or the sphincter. Passing the current from ths 
lumbar region to the perinieum is a method which may also bo 
employed in paralysis of the sphincter ani or affection of tfao 
sexual powers. Any internal electrical treatment of the bladder 
or rectum is generally unnecessary. 

In appljHng galvanic electricity in these various ways we must 
take account not only of the strength of the current, but of tha 
transverse section of the electrodes, that is, of the current- 
density. For the expression of this, C. W, Miiller** has pro- 
posed the formula — 

T, , . , .. \ I (current strength in milliamp^res). 

D (current-denBitv)=7^\ — -■ > i^. , . f- hr 

^ ' ' i^ (section of electrode in square cm.J. 

Erb*' was the first to lay stress on the necessity of paying! 
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attention to the current-density as well as to the current 
strength ; but this way of looking at the subject has only been 
generally recognised during the last three years, and since the 
publication of Mtiller'a investigations. If we compare the 
current-densities usod now-a-days in the treatment of spinal 
disease with those which, so far as can be ascertained, were 
cnstoraary in the first years of gal vano- therapy, we find all over 
a tendency to the use of much weaker currents. Nevertheless 
there are still very great differences between the views of various 
authorities. Lewandowsky"" allows iji the direct treatment of 
the cord a current -density of from ^ to Vn, at the utmost ^w 
Miiller*^ with his method of passing the current horizontally and 
shifting the electrode along the spine as has be«n described, 
allowa generally about i", — to put it more exactly iV ; in cir- 
cumscribed lesions he employs on an average sV, but may go at 
times as low as lo or less. Erlenraeyer" does not go beyond tIt- 
On the other hand, Remak*' holds that it is not at any rate 
indispensable to have currents so weak as these in order to get 
good results; he comes to this conclusion because "the early 
successes which insured the adoption of the method were, so far 
as we can estimate now the strength of the currents used by R. 
Remak and his immediate successors, attained with very much 
st.ronger current-densities " than those quoted above. And 
Bernhardt*' recommends in tabes current-densities of X'^^Mwum. , 
while De Watteville," in chronic myelitis, uses 20 — iO elements 
which certainly correspond to much greater densities than those 
employed by C. W. Miiller and Lewandowsky. Erb" advises the 
use of weak currents in the direct treatment of the cord, at the 
same time speaking of densities of ^^^'^*^„ ^n,. '^^ " sufficient." 
In utilising actual experience for the purpose of estimating 
the current densities we are to employ, there are two or three 
conditions which I have long thought must be observed. First, 
the cases on which we are to found must have been treated by 
electricity alone. Second, both the immediate effect of single 
sittings on the condition of the patient, and the ultimate general 
result, must allow of im doubt of the beneficial results of the 

■ I must not omit hem to notii^e Lewandowsky 'n flioollent work on " Electro- 
diagnoaid »nd Electro -therapaQtioa," which wm pnbli shad Uat ja»r. HiBCttrsful 
trektment of the matter from the aide of elemeatairf phy»iaa it aiicoially adipted 
to the needa ot the phyriciaji, nnd makes the book a Mpit^ introduction to tho 
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treatment. Third, mterw paribus, old stationary 
surer basis for an estimate of efi'ects than recent cai 
B conditions, 
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organic 
densities of '-^ should be employed ; a density of jf^ 
ia abont the average. It is well always, however, to begin 
with lower densities than these, and to rise gradually ; if there 
are w#ll-marked symptoms of irritation present we should keep 
by the lower densities.* 

The duration of the sitting also in recent years has been very 
generally shortened. While formerly it extended frequently to 
ten or even fifteen minutes, there are few physicians now who 
let it last beyond five minutes, and many will not go beyond 
three. I think that, as fair averages, from four to five minntea 
for the whole cord, and one and a half to three minutes for any 
portion, will be found satisfactory; at the same time ihsw 
figures must only be worked up to gradually. 

The necessity of being provided with a galvanometer does not 
now-a-daysi .stand in need of argument. We get no trustworthy 
standard to go by, or almost none, from the patient's sensations. 
Measuring the current by the number of elements used is just 
of as little value, because the electrical conductivity over tJia 
back varies very much, not only in different individuals, but ftlao 
in difierent parts of the back in the same individual ; besides, the 
activity of most of the elements usually employed ia anyt^g; 
but a constant quantity. 

The induced current also is extensively employed in theUi 
spinal diseases. It is much less suitable for the direct treat- 
ment of the cord than the continued current, and it is recoio- 

* Tbere ia atitl rnusidcirable differenoD of opinion abont the oDTreDt-deniitiM 
wliioh ma; bo UKod in (lisoasa of tho cord. I ehonld like to draw attention to tin 
fiiot wliioh hna boon bronBbt out by Stintiing'a" inTOBtigstioaa, that tho cnrrent- 
densitj neoosMr? to obtain a ceTtain affoct at aoms diatanco from the sarfaoe of 
the body varies iOTOrBBly as tha tranavaraa aection of the eleotrode. Tha 
cnrreut'denait; -t, is therefore not the siune in its effects «□ ths spinal cord u 
^, aa C. W. MUIIor and Lewandawak; asBBme; it is greater than the IbHat. 
thoDKh it doeii not admit of preoise valaation. Nor oan we aaaome that with • 
given ciurent- density, sa; ^, tha cnrreBt-densit; in tbc apinal cord will alwaja 
bo the Bamc. The vertobno and aoft parts sairoUDdin^c them, tike the skin, ma) 
b« difleront in different pecsons in respect of olectrical condnotirit;, and in one 
case a current of ^ maj give the same curreiit-deuBit? in the cord as is given in 
another caio by a cnireDt of ^. It ia usaful to keep ourselrcs familiar with 
these facts in order nut to tall into wi; great delnsiona about the pcooiaion with 
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menrled that when used it eliould be alternated with galvanic 
currents of moderate strength. Bat its peripheral application 
is a matter of greater importance, and is much commoner. ITie 
faradisation of nerve* and muscles in spinal paralysis of the 
extremities is a method much used to counteract tlie nutritional 
disorders in the neuro-muscuiar apparatus brought on by want 
of exercise, or by the absence of trophic currents from the 
centres. This procedure is often followed by very remarkable 
success. It is not necessary to believe that we have here to do 
merely with peripheral and local effects, and that the results in 
question are produced by such- The unavoidable irritation of 
the skin (perhaps also the stimulation ol' the. sensory muscle 
nerves) acts reflexly on the cord ; in this way it is possible, as I 
have already pointed out in my investigations on the electro- 
therapeutics of the spinal cord, that faradisation of one leg 
might increase the motility of the other. The application of 
the faradic current to nerves and muscles requires therefore 
some caution; with too strong currents and too long sittings 
we may easily over-stimulate and tlius injure the cord. 
t But while the reflex effect in this application of the current 
I 4e accessory and unimportant, there is another method used in 
which wo make it our only, or at any rate our chief, object to 
gain this effect : I mean the faradic stroking of the skin, parti- 
cularly according to Rumpfs plan. The positive pole is placed 
over the sternum, while the wire brush, i-e pre sen ting the negative 
(pole, is moved up and down the back and the affected extremities, 
touching all the parts several times, and producing distinct 
I iiedness of the skin. This is done twice over, beginning with 
the back each time, and such a strength of current chosen that 
I .the feeling is midway between mere sensation and pain. The 
J Tchole sitting should last about ten or twelve minutes. This 
I treatment in the hands of Ruinpf*" (Bonn) has given very good 
results in a number of cases, especially in locomotor ataxia, 
.where he has generally used it along with antisyphilitic remedies. 
[ liEisenlohr" also has had good results. I have been like Remak", 
' and have been less fortunate with it ; in the hands even of 
Rumpf himself it has miscarried sometimes." 

* It nm>t be notflii that if the metiitHl is to be c&rried out oh Bnmpf would have 
it, uid consideniblo roduoes produced iq tlie skin, it cannot aiirayH ha done 
-witliout ckueing pain, and on that Mooimt it doea not kdniit of indiBCrimiiute 
•ppliotion to ever; paliont. 
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The inetliod seema to me generally more fitted to be an 
adjunct to the galvanic treatment, and I found it a valuable 
help when locally applied for antcstheaia of the akin and mncoua 
membranes, paresis of the bladder and rectum, prolapsua ant, 
lightning paine, &c. For the last-named, and in anaesthesia of 
the skin, the pencil is applied over the region of distribution of 
the disturbance, but in anteatheaia of the rectal or ragiiuil 
mucous membrane, or in paralysis of the bladder or rectam, 
is placed about the anus or jwrinmum.* 

The value of Rompf s methotl desen-ea to be very carefull 
weighed, especially in locomotor ataxia. We require 
I'xtensive experience, however, in order to recogniae in what 
class of cases the method is particularly indicated, that ia, 
what kind of cases it is of more value than the treatment n 
the constant current. 

Electric batlis, both galvanic and faradic, have been recom- 
mended in the last few years for a great variety of nervouB 
.iffcctious, but in diseaaes of the cord I have seen little or no 
benefit follow from their uae. 

I must mention, lastly, statical electricity, which has recent 
Ix'en again brought forward. Ifc waa tried in spinal di 
twenty years ago by Fieber," and Schwanda,** and was snba^- 
<|uently strongly advocated by Clemens'^ (Frankfurt). Lately, 
Morton", of New York, claims to have gained a brilliant result 
by its meaua in a case of locomotor ataxia. But my own ex- 
perience of it has been ao very unsatiafactoiy, that I have gii 
it up altogether in organic spinal affections. I readily all 
however, that we are not yet in a position to pass a decisive 
final judgment on its therapeutic value in these diseases. 

The total duration of a course of electrical treatment is 
pendent on several circumstances. The chief of these are 
amount of perceptible success, the nature of the disease, aai 
the possibility of the application of other methods of treatmeol 
There are but few c^ses In which weeks wilt be 
irenerally months will be requii-ed, and frequently enough evf 

* S. Uwenfeld, InTDetig:ation nn the EUctro-therapenticH of the Spiiul C 
Put VU. : On the Theropeutio Effect of the Fkradic Bmah in Spinal AiFeotim 
X mnBt direct attention here to the Dece«i>it; ot carefully disinfecting the bmi 
rlDotrode after oach uie of it on account of the danger of commnnieatiJ 
fljpbilia by its meaos. I am in the habit m^eelt of uaiDg the spirit l>iDplntl| 

pIlrlHMD. 
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Honger periods. In some affections, especially in tabes, a course 
of electricity should be repeated every year for some years. 

Electrical treatment may very suitably be used along with 
baths, and the other remedies of which we have yet to apeak 
(drugs, massage, &c.). 

Erb°* makes a very jnst remark when he says that " it is well 
not to take the matter of electrical treatment too lightly." Of 
course here, jnst as in other departments, we must not expect 
pvery physician to be an e.xpert, and the mere possession of 
more or less elaborate apparatus does not make him one. The 
subject of diseases of the spina! cord is surrounded with difficul- 
ties, and whoever wishes to gain success in it with electricity. 
and to avoid doing harm, must be at least tolerably well 
acquainted with the handling of all the usual apparatus, and 
with their effects on the human body. Cases of spinal disease 
are, as a rule, not well adapted for apprentice efforts in electro- 
therapeutics. 

III. — Treidment by Defivaiives. 

Until tiie last fifteen or twenty years the treatment of chronic 
afiectionsof the cord by derivatives was universally one of the 
principal methods adopted. We can recognise very well the 
extent to which it was trusted from a remark made by Marshall 
Hall," to whom the pathologj- of the nervous system owes so 
much. For inflammation in the spinal canal he recommends in 
acute cases cupping, and in chronic cases setons and issues as 
the most effective treatment they possessed. In Germany this 
derivative method has been forced quite into the background by 
the advances of hydro-therapeutics and electricity, but in Prance 
and England it stUl finds application, and apparently even 
more extensively than ever; one eminent French physician, 
Dujardin-Beaumetz, is even yet inclined to give it the very first 
place in the therapeutics of these diseases.* 

The general theory of countei--irritation is that it relieves the 
congestion around the spinal cord, and in this way forms the 
starting-point for, and facilitates the absorption of exudation. 
'Phis is only partially, however, in harmony with actual facts. 

* Dnj&rdin-Beaamatz. Lsctures on CUuictJ ThempeatioB. Vol. III., Part I. : 
Treatment of Diaeuss of tbe Nervous Sjatem, Faria, 1S83, p. 2lf2 . . . . 
the derivative method whioh o1dkc17 tEikaa the fint plaQB in the treatmeat of 
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There are, I think, two kinds of effects produced 1^ l 
application of derivativeB to the back. 

1. A direct effect on the nervous elements in the cord C 
the stimulation of the nerves of the skin or subnitaneons ^ 
cellular tissue at the spot at which the counter-irritant is 
applied. According to the locality and the particular condition 
of the spinal elements affected this stimulation of the cella and . 
fibres of the cord may either produce or may inhibit reflexes, Ufl 
may modify to a certain extent the irritability of the coidl 
without this being indicated in any particular way,* Accordii^ly ■ 
WB have diminution or disappearance of any sjTnptoms of motorl 
or senaory irritation, such as spasm, contractin-e, pain, parsea-ff 
thesiffi, or increased reflexes. On the other hand, however, ttafl] 
irritability of some of the nerve elements which -have 1 
suffering from damage to their nutrition may be increased a 
inhibitions removed. 

2. An effect on the circulation and nutrition in the spiu 
canal. This may happen in two ways : (a) Through a i " 
influence on the vascular nerves of the conl. transmitted £fOlll* 
the cutaneous nerves or nerves of the subcutaneoua cellular 
tissue, affected by the counter- irritants. The possibility of this 
has been proved by Brown-Sequard's"'" and my own"* experimental _ 
observations, (h) Through changes produced in the nutritioi 
of the soft parts over the spine. Tlie nutrition of those parti 
has intimate mutual relations with that of the spinal cord. I 
the blood vessels and lymphatics supplying both tlie soft parti 
covering the vertebrse, and the vertebrio themselves, haW 
numerous communications with the vessels and lymphatics of" 
the cord and membranes. Any morbid processes, therefore, 
which pi*oduce a considerable change in the nutrition and blood- 
supply of the surrounding parts must exercise a certain influence 
on the nutrition of the spinal membrane and the cord iteelf. 

The ordinary derivatives may be divided into weaker kindl 
such as dry-cups, sinapisms, painting with iodine, and bliaten 

" Tha poBBibility of '■ latent " effects of this kind baa been prored by tl 

obserrotions of S. Maj-er" (Pra^no). He notieed in tho 

division of the soiatto nerve, indioatiouB of motor irritation 
proBBnted thsmselves under certain conditiona (eidnsiTO of 
which wara not ol>sorToil in animal* nndec Uieso ooiidition* in whom tha B 
h»d not been dividad. The wction of tho Bciatic rauat thorsfora hnTO 
le permiuiont chango in the irritability of the flord. though UiU oalj 
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and stronger, such aa caustic pastes, moxaa,* and the actual 
cautery. Jlidway between these two classes are eetons and 
isBues, and the repeated application of faradic electricity witii 
Btrong currents. Experience teaches that in the class of cases 
we are at present discussing, not much is to be .Idoked for from 
the milder derivatives; they may be used at times,' however, as 
ftids to other methods of treatment, or applied for particular 
- (^Tmptoms, especially pain in the back. Setona and issues have 
&llen very much into discredit in Gei-many. Yet Dujardin- 
Beaametz*' considers the seton to be one of the mfist powerful 
revulsives, and liolds that it is particularly indicated in lesions 
of the brain and upjwr part of the cord. Stroking the back 
with strong faradic currents is a very pdwerfiil cutaneous 
stimulant, and can. be applied as often as we like,- as it produces 
merely trifling and transitory changes in the skiii. But whether 
this method by itself is capable of producing permanent effect 
seems to me to need proving, and while it is a Very painful 
proceeding, we can also hai-dly look upon it as under all 
■circumstances quite harmless. The best counter-irritants are 
the stronger ones, especially the actual cautery, the beneficial 
leffects of which in some spinal affections are not to be denied. 
Its application, however, is not without various difficulties and 
even dangers. It is well known that spinal cases are ver\' 
subject to trophic disorders of the. skin, and that wounds iv 
Buch cases heal with some difficulty. Especially where there is 
aneesthesia, there is very great danger that any destruction of 
tissue, whether intentionally produced for therapeutic reasoris 
or accidental, may extend further. Moreover;' iri the lower 
parta of the back even very slight irritation of iho skin may 
lead to the so justly dreaded bed-sores. Finally, there may be 
considerable pain caused, and the genera! well-being interfered 
-with on that account; there may be disturbance. of sleep in 
consequence of the difficulty of lying on the back ; aud in 
certain circumstances there may be loss of strength from pro- 
fhse suppuration. For all those reasons pustulants and caustic 
■yast«8, and even the actual cautery, have been falling reeently 
■inore and more into disuse, and physicians are consenting them- 
■elves with employing Pacquelin's therm o-cauterj' to produce tin- 

, • The moxa i 
r oonntry. The i 
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so-called poiiifes defeu, Dujardin-Beaometz''^ would have thess 
poiides do feu arranged in parallel rowa on both sidea of tbe 
apiiie, and renewed every eight days. Ball"" thinks it sufficient 
to touch the skin very lightly at a few points with the actual 
cautery, but he finds that this requires to be repeated every two 
or three days. 

Among the diseases in which counter-irritation is found sait- 
able, the first place is taken by those affections which originate 
from disease of the vertebrte, Charcot himself reports five or 
six coses of Pott's disease in which application of the cautery 
on both sides of the spinous processes at the seat of tbe deformity 
removed paralytic symptoms which bad persisted for a long 
time. AlUiaus"* recently adopted this plan in a case of 
paraplegia from caries of the vertebne after other remedies hod 
failed; the case completely recovered. Next in point of 
suitability for this line of treatment come the various fonns 
of meningitis, especially chronic pacliy meningitis. Last of 
all, simple chronic transverse mj-elitis. Benedicf" has recom- 
mended yoinlas defea in the lightning pains of locomotor ataxia, 
applying them to the side of the spine about the level of origin 
of the affected nerve roots. As we now possess some very 
effective drugs, however, for these pains, there is not muoh 
opportunity for making use of Benedict's suggestion. 

IV, — iVeatment by Drug/. 
Wo cannot on the whole say very much at the present day in 
favour of the treatment of these diseases by drugs, and yet wa 
cannot well do without them. Only a very small proportion 
has survived of all the drugs formerly used. Among those 
which have answered the tests of experience the preparation of) 
silver, mercury, and iodine are distinctly the most important. 
At present, for organic lesions of non-syphilitic origin, nitrate 
of silver enjoys 1Jie best reputation. Wunderlich,*' as is well 
known, was the first to recommend it, and. in addition to him, 
a host of eminent observers have reported favourably of 
effects, especially when used in posterior sclerosis; the latter 
disease even at present forms the chief field for its use. Tho 
dose varies in different authors, from a seventh of a grain to 
hilf a grain three times a day, I generally order a seventh (rf- 
A grain three times a day in the form of pill to begin with, and 
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after some weeks gradually increase the doBe to about a third 
of a grain." Friedreich has dra\vn attention to one danger 
attending the nse of silver — the possible production of nepliritis. 
Tliis danger on the whole, however, appears to me to be a far 
Irom imminent one, and can easily be avoided with a little 
reasonable caution. A very singular thing about nitrate of 
silver is the unequalnesa of its action : in some coses it exercises 
a most distinct influence for the bettor on the morbid process, 
while in others, and these the majority of the cases, it does no 
good whatever. Some authors, therefore, have proposed lately 
to substitute some other silver salts for the nitrate. Thus 
Hamilton** of New York recommends the tribasic phosphate of 
silver as better than the nitrate in posterior sclerosis. He gives 
from three-tenths of a f^rain to three-iifths of a grain in the form 
of pill for several months. Eulenburg"" thinks that the failure 
of silver in many cases arises from the fact that it amves in 
the bowels in a reduced condition, and does not circulate 
as a Bolnble chemically active compound. He has attempted 
accordingly to replace the silver nitrate taken through the 
mouth by the hypodermic injection of the soluble salts, the 
phosphate of silver, and particularly the hyposulphite of soda 
and silver. Rosenthal'" (Vienna) however was dissatistied with 
this, as these salts are uncommonly easily decomposed, and besides 
produce local irritation. Ou the other hand he had noteworthy 
results with the subcutaneous injection of a solution of acetate 
of silver, using 5 to 8 minims of a '5 per cent, solution. He 
treated five cases in this way ; in two the ataxic symptoms 
improved very much, two were unaffected one way or another, 
and in the case of the fifth, indurations made their appearance 
in the akin, and along with these an increase in the lightning 
pains. The great susceptibility of the skin to hypodermic 
injections in cases of ataxia has always prevented me from 
heartily adopting these methods. 

Besides nitrate of silver, iodide of potash is the drug most 
Bused at present. The special ijidications for its emplojTnent, 
■ however, are rather uncertain. It seems to do good service, 

* Bokai" givee it very good metbod of prepsring pillB of mtr&io of aUver. In 

der to BTutd the redactioa of tbo BoJt he omss onlj kaolin in making tbem, witb 

IB addition of a, few dropa of water, and preBoribes at a time only the numbBr 

L Mqttirad (or a dnj or two, Tbe patient mniit take the pills faating to avoid tbe 

P aetion of the bydrochlorio laid of the etomacb, and maat drink milk aftern-ncdR. 
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especially where the meninges are affected botli in uncwmpli- 
cated chronic 1 .meningitis and in men in go-myelitis. But it ' 
ia in lesions of the cord of syphilitic origin that most ia 
expected of it, and undoubtedly a large number of cases of this 
kind have benefited from iodide of potash. Yet, in my ex- 
perience, it ia a very untrustworthy remedy in severe cases of 
syphilis of tlie cord if used alone, and mercurj', esj>ecially in the 
form of inunction, ia much more effective. Many phj-sicians 
give the iodide along with inunction ; others recommend alter- 
nating courses of inunction and iodide. My own observations. 
however, lead me to believe the former to be the more effective. 
. TliB important share which is now-a-days allotted by many 
observers to syphilis in the causation of locomotor ataxia made 
it inevitable that the attempt would be often made to arrest 
this disease by specific treatment. The time has not yet 
arrived when we can form a decisive opinion on the value of 
this method. ■ A large number of authorities have reported 
favourably, among othei-s, Rurapf " particularly, then Fouraier," ' 
Erb," Eisenlohr,'* Reumont,'* Benedict," Gowers," Pribrara,™ 
Schulz,'* Berger,"** Hammond," and StrtimpclF. Only a few 
cases, however, of complete recovery have been recorded (Rnmpf, 
Fournier, Schulz, Berger, Landesberg**), and in these it is at 
least questionable whether the symptoms depended ou degener- 
ation of the posterior columns, and not rather, as liergpr thought' 
in his case, on other lesions, either meningitis or multiple 
neuritis. They were almost all cases in which the symptoms of 
tabes developed in a comparatively short time, and much more 
'jnickly. at any rate, than is usual in typical instances. Distinct 
improvement has been observed in a larger number of cases. 
But alongside these facts we must not fail to notice that i» 
the great majority of cases of locomotor ataxia ant isyphilitJe 
treatment has proved useless, and that, frequently enough, t 
patients have even got worse under it. So far as my own ( 
perienee goes, as a whole, it has not been particularly favourable 
to the method. Yet in one syphilitic case in whom the symptoms 
of tabes developed in a few weeks, the use of iodide of potasb 
along with hydro-therapeutics and electricity was followed ia • 
relatively short time by complet^i and permanent recovery. BnS 
another similar case, in which, however, the existence of sypliilia 
was doubtful (patient had had a chancre, but no secondary 
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symptome), recovered equally well nithout any specific treatment 
whatever.* 

The lesson taught by all these (ibsen'ations is this, that while 
specific treatment in tabes is to a certain extent justified, we 
must by no means look upon it when aaed alone as a panacea. 
It gives the fairest prospect of success in those cases (1) in 
which no great interval has elapsed between the infection and 
the first tabetie symptoms; (2) in which, apart from syphilis, 
there has been no other cause of any importance ; and (3) in 
which the disease is yet in the initial stages. The longer the 
interval between infection and the appearance of spinal symp- 
toms, the longer the latter have already existed, and the more 
advanced the disease is, the less can we expect from anti- 
syphilitic treatment; although it must be allowed that some- 
times success has been attained even in cases where a 
considerable interval has elapsed before the appearance of the 
tabetic symptoms, and where they have already lasted for many 
years (RTiuipf*). But this corresponds perfectly to what we 
know of the eSects of specific treatment on syphilitic affections 
l(rf the central nervous system generally. It is possible to 
*■ fluppose that the virus still remaining in the body (the 
syphilitic microbes) is destroyed or rendered innocuous by the 
treatment, and that further deleterious working on the spinal 
cord is checked. It is possible further to suppose that retro- 
gression of the syphilitic changes in the vessels, neuroglia, and 
L 'meninges is initiated by the treatment. But it is not conceivable 
t" tiiat we can in this way start the re-formation of fibres that 
have disappeared. On the other hand, it is not only conceivable, 
but has been repeatedly proved by experience, that when a 
degeneration of the posterior columns has become thoroughly 
established, a vigorous course of mercury may do great harm. 
By its weakening influence on the whole body it may favour 
the progiVBs of the degeneration, or at least it may hinder any 
approach to functional compensation. lu any case the adoption 
of specific treatment in tabes as in other spinal lesions requires 
great caution. Especially in the case of the administration ot* 
mercury the patient must be carefully and constantly watched. 
1 And our experience certainly does not justify us in neglecting 
Archir. f. PsjohiatriB, Vol. 
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at the same time the other remedies which lie to our hand. Baths 
and electrical treatment not only form moat valuable adjnncto 
to an antiayphilitic course, but often give very good results 
where the latter used alone has failed or proved harmful." 

Among the other druga that are employed, strycbnine may 
firat be alluded to. In consideration of its distinctive effect on 
the cord it was formerly very much used for spinal paralysis, 
though generally without Buccess, It is not difficult to explain 
this. It has no resolvent effect oii the inflammatory and de- 
generative changes in the cord, and its physiological property 
of increasing the reflex irritability permits of only a very 
limited therapeutic application. Latterly, therefore, physicians 
have been somewhat sparing in their use of it, and rightly so ; 
and though recently De Cerenville'^ claimed to have attained 
extremely good results with it in myelitis, tabes, and bnlbar 
paralysis, and Petrone^ in infantile paralysis, and though 
Ealenburg^* has been putting in a word for it, yet I suspect thoes 
things will not alter the general opinion. Strychnine eeema 
mostly suited for those cases in which active morbid processes 
have come to an end, and where we have still to overcome some 
functional inhibition in the conducting paths. Examples of this 
are found in conditions of old-standing motor weakness, x>aTeees 
of the bladder or rectum, sexual debility, and so forth.f 

The therapeutic reputation of phosphorus in these diseases 
has fared still worse. It was first applied by Delpech. in 1863, 

•A oaee rocordod by Pnainelli ," of Laipiie, ia verj intercstrng and iustrnctiTe 
in tliiB eonneetion. The caao was una of locomotor aUii» with a hutoiy of tiro 
attncks of aypHlia. Beaidos the tabes thore were tmioiih other losiona nn- 
donbtedly syiitulitic — enihilitio lopaa on the forehead, outaiieona gnmnut* ova 
the back, iirelling of the testicle, and indoleat awBlltnga of all the lymphatie 
glandfl. With TOiy eneigvtio specific treatment — mercuric inunction, uid 
between 35 and 40 grruns of the iodide dail;— the lesions over the forehead and 
buk almost crnnpletelf recovered, and the swelling of the testicle diminifhed 
Terj much. At the same time, however, the disease of the cord grot worse. 
Wum baths were trim) for the latter, but also with unfavonrable rosnlt. 
Improvement followed tbo nse of nitrate of silver and the application of tba 
galvanic oarrant to the book. Lehmann (Rehme-OejiihanBan) has reoordfrd tiw 
following : A man 31 years of a^e, with a historj- of ajphllia years before, 
was treated with large doses of iodide and steadily got worse ; oompleto 
reooTery fallowed a four weeks' coarse of thermal baths in Bebme witb 
galranimtion of the back and small doses (12 grains daily) of iodide of aodinm. 

t Strychnine is still largely employed ia optic atrophy of spinal origin, and in 
oftsoa is generally given snbuntanoooBly. According to Michel" this treat-' 
ban hitherto proved qoito UBolean, aad my own limited 
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Tor some forms of toxic paralysis, and lat^r, in 1868, it was 
recommended by Dujardin-Beaumetz in locomotor ataxia. But 
the latter, in his most recent Btatement'" on this subject, 
acknowledges that he has never seen recovery from tabea under 
the use of phosphorus, but only improvement, and even with 
regard to this improvement, that it is anything but certain 
whether it is to be attributed to the phosphorus, When this is 
the Btate of mattere, I think we had better leave so doubtful a 
drug alone. 

Ergot in and atropin cause, according to Brown-Sequard, 
narrowing of tie vessels of the cord; they should, therefore, very 
suitably be employed in hypenemic conditions. I confess I have 
never been able to note any remarkable result from the use of 
either of them. Ergotin has recently been particularly recom- 
mended in several quarters (Hammond, Benedict, Strumpell) 
for posterior sclerosis. Graaset,"' however, has drawn attention 
to the fact that this treatment is not unattended with dangers. 
He had under observation one case of tabes in which paralysis 
of all the four extremities and of the voice occurred under the 
use of ergot ; these disappeared when the drug was omitted. 

All the other agents which have been recommended here and 
there for affections of the cord — quinine, iron, arsenic, conium, 
veratria, curara, calabar bean, chloride of gold, and sodium — 
call for very little remark. Quinine and iron may now and then 
be used for symptoms. Arsenic is recommended by Gowers'' in 
tabes. The value of the rest is more than problematical. In 
cases where there are indications of spinal irritation, pain, 
spastic symptoms, increased sexual excitability, the bromides are 
frequently used with success. The same holds good of narcotics ; 
tlieir continued use was formerly often an unavoidable evil, but 
happily we can now replace them largely by antifebrin and anti- 
pyrin. These two last-named drugs have been unquestionably 
a distinct addition to oar armamentarium. No doubt they have 
never proved to be of lasting service for the structural lesions in 
any case of organic disease, but they are extremely valuable 
from a symptomatic point of view. In the treatment of the 
lightning pains which are often so excruciating, of severe girdle 
pains, of such spastic sjTuptoms as cramp of the bladder, and ot 
the various forms of crises, rectal, laryngeal, &c., they surpass 

..■every remedy we at present possess with the exception of the 
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narooticB, Their usefulness in eccentric paina is particularly 
evident when these occur in regular attacks. From niy own 
observations I sliould say that, practically, both druga are the 
aame in their effects, though in some cases antipyrin may do 
better, in others antifebrin, I generally order the two together, 
giving a powder containing twelve grains of antipyrin and foar 
of antifebrin three or four times a day. By the introduction of 
these two remedies salicylate of soda has been superseded, and 
the ether spray, which has been employed in France for the 
relief of lightning pains, might now also be considered Bupep- i 
Suous. 

The external application of limmenta is a mode of treatment | 
in which at present there is very little faith in many quarters. 
But the scepticism has been carried rather far. I believe from 
the results of my own experience, both clinical and experimental, 
that we may beneficially employ friction with spirituous and ' 
aromatic substances in spinal disease. Through the gentle I 
stimulating effect on the cutaneous nerves we can influence the 
nutrition and irritability of the cord, and in certain circum- 
stances i'avourably modify its morbid conditions. Of course we 
are not to hope for any speedy or brilliant results from this I 
procedure. On the other hand, I am very much more distrustful 
of the value of sedative and narcotic liniments. We are con- 
stantly inclined to take i-efuge in them when dealing with spinal 
pains ; bat these pains recur again and again, and usually — not ■ 
to say regularly — the narcotics leave us in the lurch at the tima \ 
when they are most urgently needed. 

V. — OiihoiKvdiea, Gym^uistics, Massage, aTid tlie ajt^dication of 

Bu.refied Air, 
The art of orthopaedics has not been turned to account in tha \ 
treatment of spinal disease as far as it might be. Most use i 
has been made of it in the paralytic conditions of the lower I 
cxti-emities in children from anterior poliomyelitis ; apparatus I 
have also been successfully applied for the vertebral and joint f 
lesions in locomotor ataxia. And recently the endeavour has I 
been made in the latter disease by means of suitable supports to 
improve, or, it may be, to restore the power of walking when 
the ataxia has become vciy bad. These attempts are worthy 
of note, and no doubt in many cases of old-standing spinal 
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paralysis in aduUa the walking could be improved in a similar 
way. 

Gymnastics — both the simple German ch amber-gym nastica 
and the so-called Swedish gymnastics — may be advantageously 
naed in conditions of motor weakness with or without atrophy. 
They are mainly useful, of course, when the active morbid 
process which is the cause of the condition lias practically come 
to an end. I have lately employed them in a case of hereditary 
ataxia for the disturbance of co-ordination in the lower ex- 
tremities ; the patient's gait was improved tliereby. 

Massage supplements gj-mnaatics in certain respects, as it 
may be used in those cases where there is not sufficient power 
of movement to render ]»ssible a course of active gymnastics. 
When properly carried out it can no doubt exercise a marked 
influence on the nutrition and functional capacity of the muscles. 
The amyotrophies form the most favourable field for its appli- 
cation, but it has been tried with success even for the aniesthesia 
in tabes (Schreiber^) ,• 

Lastly I must here mention the application of rarefied air 
by means of Junod's boot (Lj-man**), which has been used 
during the last few years for the treatment of the motor dis- 
orders in tabes. The success of the method, the improvement 
in the nutrition and function of the muscles, the diminution of 
the sensory disorders, &c., make it extremely desirable that we 
t^ould huve a further trial of it, particularly in amyotrophies. 

VT. — SireicJmuj Pfocedwi-eit, Nerve-viln'afion, and Hyynotixm, 

One of the methods next to be described has been the subject 

of a great deal of writing, almost of a whole literature — I mean 

nerve-stretching. We know the enthusiasm with which this 

I operation was taken up after the wonderful reports which 

Langenbuch gave of it, and the hopes that were cherished for 

* BoiBbftoh >»f fl (Lchrbnph i. ph; Bikalinctieu HeilmeUiodoii, 2 Hxlfto, 1892, p. 
«5), " Only those diieBieH of the nervona BysUm that •to of peripherftl origin 
ean be treated bj maamge," bat this opinion, as in evident from what haa been 
■•id above, in ipitte nntenable. In casoB of atropbie Hpinal paraljeie I huvo 
repeatedly neen maBnage prOTs luefol in the atage of oonralescenoe. And 
Berglind (Potcrebnrg. Med. Zeitach,, 1871, N. F. 5, Heft.) haa bad good reaolte 
from it in some cases of progreaaivo musenlar atrophy where the disoaae waa not 
faradranoed. In tabea, I have obaervod, it Hometimee improTea dittinotiy, thacgh 
Duly for a time, the pover of n-alking. 
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the multitude of spinal caaea that had, up to that time. 1: 
without a remedy. But a short time seemed to elapse, and th»' 
treatment of organic diae-ase of the cord passed wholly over into 
the handa of the surgeon. Yet our expectations, as we know 
now fi-om an abundant experience, were bitterly disappointed. 
Of the huge number of cases operated on, not one was cured. 
It cannot be denied that a certain number improved, and in 
respect of some of the symptoms improved considerably, but in 
many of these cases the ground that had been gained was once 
mora lost. And in a far larger number the operation had either 
a negative result or was followed by more or less distinct 
deterioration in the condition of the patient. Lastly, there were 
not a few cases iu which tiie operation caused death, eitlieri 
through something going wrong with the wound, or thnmgki 
lesion of the spinal cord. 

From these facts it will be sufficiently understood that nerve- 
stretching aa a remedy for chronic disease of the cord has 
latt'Orly been generally rejected. Iu a small number of instances 
the so-called " bloodless " nerve-stretching has been tried. But 
again experience tcacLes that, even in the most favourable case, 
we can expect from this nothing but some improvement in 
individual symptoms- And it is by no meaus so certain, it 
appears to me, tliat it is so devoid of danger as some represent 
— we must remember that the other operation to begin with 
was represented as quite a harmless proceeding. 1 belitrre, 
however, that a warning is here scarcely necessarj': I rather 
suspect that both kinds of nerve-stretching — it may be without 
sufficient ground — are, in the treatment of diseases of the cord, 
among the things we have done with.* 

Two other stretching methods have been suggested. The 
stretihing of the spinal cord was proposed by A. Hegar.*^ of 
Freiburg, as a substitute for nerve-stretching. The occasion 
was the observation by this well-known gyniecologist — thoagb 
it had been fn^quently observed before— -that certain disorders 
which he thought originatod in the lumbar cord, but which are 
freqnrntly a8socJated with sexual troubles, are produced by 
marke<t bending of the spine forwards. To the observation 

* Baaediot" a tho o«l; phTaicuui of uxj importK&cc who iua UU8rl7 oostiDiisd 
to txjfnm himMli iu its fmToiii m k nnsdj for Ube<. It looks u if is thia 
nuttor BosMlicI woulJ renuin th* roiw of dm ciyinF in lie oildentuL 
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Hegar added the roHectton that what could do harm might in 
certain circumstances do good. And starting from some 
anatomical investigations of his own, he contrived a method for 
producing extension of the cord in the living subject, which 
consists essentially in this, that either the head and thorax are 
passively flexed towards the lower extremities, or the latter, 
kept extended, are Baxed towards the head and thorax. This is 
to be done without an anaesthetic, and the exercise of undue 
force is to be avoided. I cannot call Hegar'a idea a happy one. 
From several observations of my own in the matter, I believe 
that all that is allowable and of any use in his " spinal extension 
in the living subject " can be attained by the use of chamber 
gymnastics. And in consideration of the very great differences 
in diHerent individuals in the elasticity of the inter- vertebral 
connections,' we can by no means exclude with Hegar's 
method the danger of injuring the spinal column, or even- — 
through tearing of vessels particularly — of injuring the cord 
and its membranes.f We are still quite in the dark as to what 
the method has specially accomplished. Motschutkowsky,** a 
Bussian physician, tried stretching the body by suspending the 
patient. Among fifteen cases of tabes thirteen are said to have 
improved in respect of pains, parcesthesi^, ataxia, and muscular 
strength, while the remaining two became worse under the 
treatment. In some other cases of diseose of the cord — diffuse 
myelitis, insular sclerosis, &c. — Motschutkowsky gained no 

^lesult- In tabes he recommends suspension for t«n minutes 
) or four times a week. He thinks the therapeutic effect 
I to be refeiTed to the stretching of the nerves and ai-terial 

Ktmnks ; this produces a rise of blood pressure in the cord, and a 
msequent acceleration of the circulation. In spite of these 
ihyaiological arguments there are probably few physicians who 

Lwill be found ready to continue Motschutkowsky 's trials.| 

Some physicians have seen good done in several forms of 



■ L«t nB cnJl to mind, for eiamplo, the performnnaes of sumo circaa olowns aad 
oontottioniata, Bud compaco with tbrae the mobility of the apiiuil ooluma in one 
who hniB had DO athletia tiainioit. 

t He^r himself remarkn : " Tbo praooeding ie not ao hurmloBB as it maj appear 
mt flrat sight. At any rate, my oipetienoa of it, both in tlio healthy and in thotie 
affect«d by diseaiie, Uiong-b not yot of couTBe rery l»rgo, boa conrinced me tbat 
it hoB a, very diatinot efloct." 

1 TMb Tke written ia 1BS8.— TV, 
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neuralgia from the effects of weak tneohanical vibrations,' aud 
this may have induced Mortimer Graii\-il!e"* to try "nervff- 
nbratioii," and to recommend it ob a special mode of treatment 
iu some diseases of tlie spinal cord, especially locomotor ataxia. 
He obtains this vibration by means of an instrument called a 
" percuteur," which is set in motion by clockwork or electricity, 
It is quit« impossible to come to any conclusion at present on 
the value of this method. 

It can excite no surprise that in our time hypnotism also has 
beea tried. The ouly thing that deserves notice in this con- 
nection 18 Bemheim's'*" (Nancy) account of the results of tlie 
application of his suggestion method. In one case, which hs 
calls ■■ Bub-acut« diffuse myelitis of the anterior columns" (the 
diagnosis, to my mind, is not certain), he bad considerable 
improvement uuder its repeated application. In several cages 
of ataxia he succeeded in overcoming for a time the lightning 
pains, gastric crises, and tenesmus of the bladder. In one of 
the patients the walking was for some time very much better, 
and the man who previously had been unable to stand upright 
was able to go without a stick.f In a number of cases of 
spastic paralysis and multiple sclerosis, he obtained a diminntion, 
lasting for a longer or shorter time, of the exaggerated tendon 
reflexes and the contractures. But in all the success was mereljT. 
temporary. He acknowledges himself, quite plainly, that 
coarse of lesions like locomotor ataxia and multiple sclerosis 
not to be stayed by hypnotic suggestion. From such indicationa 
we can hardly assume that hypnotism has any pai-ticular part, to 
play in the treatment of organic disease of the cord. The 
temporary results which are obtoined may probably be, for thQ 
most part, got at iu another way. The so-called function^ 
diseases, however, form a rich soil for this method, and it 
particularly suited for certain very troublesome symptoms, s,xiA 
as back-ache, seminal emissions, &c. 



IttiM 

t The faot is not without interest that I Iikve obtained & like result in MTCtlH 
pstientB by applying tho firmdic wire brnsh to the outer bordor of the foot. Thor* 
coolil be DO qoeBtion in theec cases of any " suggestivi 

wiLB qnite anlooketl-tor, both on the part of tha patient and on my Qirn. Tb* 
patient* themaelTeH drew my attention to the oironmatano*. LBwcnfelil. 
InvesiigatioiLB in Eleotrothenipeiiti 
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VJI.—Regiilalwn of Ihe Mode of Life. 

No organic disease of the cord can be cured by dieting, yet 
the regulation of the daily life playa a very important part in 
the treatment. 

The food should be, on the whole, nonrishinp and easily 
digested, though we must avoid anything like fattening-up, 
especially in cases where the ability to move about has already 
suffered ; with any increase in the bodily weight these patients 
would become still more helpless. The consumption of alcohol 
most always be moderate. In the matter of clothing the chief 
object is to guard against getting cold or wet; looking after the 
skin and regular washing with tepid or cold water can also do a 
good deal in this direction. But the most important matter of 
all is as large an allowance as possible of fresh air. The benefits 
which even old cases frequently gain by a residence during the 
summer months at some spa or climatic resort are very largely 
to be referred to this particular inHuence.* This is the i-eoson 
why many patients who do not require much looking after 
or nursing find it so much to their advantage to spend the winter 
in the South ; and there is nothing yet known of any specially 
favourable effect otherwise of one or other of these southeni 
resorts. The going about requires to be attended to. As bodily 
movement alone can keep the muscles in good condition, a 
certain amount of it must be secured accoi-ding to the ability of 
the patient. On the other hand, we must not hesitate to forbid 
walking altogether if we find that it is carried on only with an 
effort, and that there is danger of falling. 

Some physicians speak favourably of the influence of complete 
rest in bed for a long time in some forms of spinal disease. 
Donkin,'*' for example, reports undoubted success in some cases 
of spastic paralysis, whom he kept in bed fur several months. 
Brower'*" recommends for the initial stages of tabes that the 
patient should be kept in bed for a long time lying on his back. 
In hospitals particularly it has been noticed that cases of tabes 
coming in in a state of exhaustion do very well with lyiug in bed 
for a while. Donkin's cases just referred to were those of persons 
in whom the disease had been brought on by muscular strain. 
But, on the whole, in the cose of individuals who are capable 

• Saa-voysgeB are also recommended by EnuliBh phyaieians. 
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of going about, & moderate amount of movement out of doora ufl 
preferable on account of the benefits both of tke freab air and of 1 
the muscular exercise. 

The mental occupations must be looked aft«r, and any intel- 
lectual strain avoided. 

Sexual intercourse must always be restricted, and in many ' 
cases forbidden altogether. The regulation of the bowels reqnireS I 
attention ; most spinal cases are inclined to constipation. This , 
is beat treated by snitable dietetic methods, and where these are 
not suSBcient, by drugs, enemata, or massage of the abdomer 



APPENDIX. 
TreatmeTit of OystUig and of Bedsore. 

The occurrence of cystitis or bedsores in the course of chronic ] 
disease of the spinal cord is justly regarded with great dre-ad. I 
Many patients suffer all the year round from these complications I 
and their consequences, and they immensely increase the suffer- 
ing in a class of cases where there is generally quite enough of 
it already. It must therefore be one of our first objects to guard 
against their occurrence, or at any rate to put it off as long a 
possible. 

As the cause of cystitis is generally stagnation of urine in the I 
bladder, our first business is to see to the regular and comj 
evacuation of the latter. Vesical weakness, accordingly, when | 
present must be treated as early and as thoroughly as possible J I 
and tlie most effective means of doing this is undoubtedly a I 
suitable application of electricity. If this does not succeed ii 
removing the weakness, or if it succeeds but imperfectly, we J 
must ti-y mechanical means, such as pressing on the bladder, I 
kneading the abdomen, placing the patient in the npri^t 1 
position, or causing him to sit on the night-stool. Should these [ 
measures fail, we must resort to regular daily cathetanBation, I 
The instrument must be disinfected as carefully as possible o 
each occasion of using, otherwise the cystitis which it is I 
intended to ward off will be produced in its very worst form, i 
If there is catarrh of the bladder internal remedies are not mudi J 
to bo trusted to. The most of them, such as salicylic acid, \ 
benzoic acid, boric acid, chlorate of potash, tannin, nva i 
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bot eapecially the balsams, cannot be continEed for any length of 
time : they disagree with the stomach, and disorder both the appe- 
tite and digestion. Mineral waters such as those of Wildoiigen, 
Vichy, Ems, &c., are more harmless in this respect., and in the 
milder class of cases may be continued for a long time. If the 
urine contains mucus and pus in abundance, in other words if 
the cystitis is severe, tlie only way of making a distinct and 
pennanent impression upon it is by regular washing out ; that 
is best done by means of the double catheter, with a three or 
tour ])er cent, solution of boracic acid.* Uitder this treatment I 
have se^n severe purulent catarrh reduced to a minimum. At 
the same time of course any imprudence in diet, such as indul- 
gence in beer, new wine, or highly-spiced dishes must be guarded 

K i^inst. 

B As regards bedsores in these diseases, v. Gudden's well-known 
view was that they were the results of defective nursing alone, 
and that they had nothing to do with trophic nervous disorders. 
Although this goes rather t'ar.t yet there is no doubt that by 
proper c^are we can do a very great deal to avert the complication. 
'Ilie parts most exposed to tlie risk must be carefully watched 
and protwjted from continuous pressure by means of air or water 
cushions, and frequent changes of positions ; scrupulous cleanness 
must be adhered to, and the skin regularly washed with a solution 
of spirit to strengthen the tone of the cutaneous vessels ; dis- 
infecting solutions followed by the application of powder should 
also be used. If there is a alight bedsore it is sufficient to dress 
it with zinc or boracic ointment ; if there is furunciilar action 
mercurial carbolic plaister should be used, and of course the 
measures enumerated for prevention should now be enforced 
with increased rigour. When there is extensive gangrenous 
bedsore the treatment must be caiTied out strictly according to 
modern antiseptic principles ; these principles have many a 
triumph to record even on ground so iinfavourable as this is, 
and I have repeatedly seen cases of bedsores with undermining 
and extensive sloughing when:- healing was finally attained by 
careful and persistent antisepsis. 

• Rosenthal'" caconinionils for waahiny oat, on aoconnt of it" antiieptie 
property, b Bolntion of fonr dropFi of nitritA of (.inyl in ahoat % pint of wuter. 
t Cbaruot'e decaiiltu ncofiu is anfnrtniiiitsly no fable ; I hare tepoatedl; Men 
'3 ciroumstancei where there oonld ba no qneation of an; oontinnna» 

c c 
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Irritation, 

In addition to the organic lesions of the t/ord, tlie functional 
aftectionB as tbey are culled are ot" no small importance. The 
connnonest. and practically the moat serious is spinal nearasthenia 
(spinal irritation, tnyelastlieiiia), and 1 shall content myaelf in this 
section with dealin<^ with tlie ti-eatraent ol' this alone ; that of the 
i-est ill 80 far as it is not determined by these causes fas in tbft 
case of intermittent spinal paralysis) is essentially the same as is 
neurasthenia. 

In the slighter foi-ras of this affection, in those forms espeoiall^. 
which are so frequently seen in young people as a consequenca 
ol' sexual error, all that is requii-ed in addition to removal of the 
cause, regulation of the mode of life, and the avoidance of mental 
and bodily strain, is the application of the galvanic current tfl Ui» 
back for a few weeks, either with or without some mild 
hydropathy. Residence in the country or among the hills at the 
proper time of the year, bathing in lakes or rivers when the water 
is not too cold, and in the sea in the case of those in fairly 
vigorous condition — all these also are very serviceable measures. 

The more severe forms are not so easily dealt with. These 
are the instances when, with an inherited neuropathic tendency 
to found upon, we have super-added the influence of some severe 
sti-ain, prolonged over several years, as, for example, from mental 
or bodily exertion, or from sexual excesses. They call for very 
careful observation on the part of the physician ; for, though life 
is not endangered, the capacity of the individual for work is' 
very seriously int^erfered with, and may be destroyed altogether, 
while in many ways his existence is made a burden to him. The 
treatment of such cases not infrequently ivipiires tact and 
patience of the highest order. The removal of the cause, so far 
as this is possible, is of course the first object. The importaocft 
of attaining this, however, may be over-esti mated. I hare 
esplained elsewhere'"* that if the condition lasts long enough, 
the morbid changes in the nervous system display a tendency to- 
disassociate themselves from their causes, so that the removal of 
the latter may not check the continuance of the atiection. This 
particularly requires to be home in mind where we have diseaee 
of the genital organs as one of the causes, e.<f., chronic urethritit 
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in iiifii, «ii- change in tie form and position of the womb in 
women. If we do nothing flap than fitt«nd to these, it is quite 
possible that our endeavoura may not only prove ineffectual 
to ciu'e the nearosis, but may pven leave it worse than they 
found it. 

Di-iig8 take a subordinate ]x>Bition among the remedies at our 
(command, though some physicians, especially in America, lay 
great Btreas on them, and have hit upon some very complicated 
formulie. Those mostly used are nux vomica and its preparations, 
arsenic, tonics like iron and quinine, and the bromides. With 
none of them can we count on anything like astonishing succeas, 
to say nothing of recovery. From my own experience I should 
say that nns vomica and arsenic were the least trustworthy of 
the whole of them. Tonics are useful as adjuncts to other 
modes of treatment, but by themselves they hai-dly deserve 
mention. Bromides are relatively the moat effective. They 
only suit those cases in which there is a markedly irritable 
condition, indicated by pain, very troublesome panesthesife, 
sexual excitement, Ac, and must be given in rather larger 
doses than usual — 60 to 90 grains daily. Derivatives are of no 
particular use for the general condition ; they are best, employed 
to combat symptoms, especially the backache which is so much 
complained of, but verj' commonly they only give ease for a 
time. The moat valuable i-emedies \ve at present (X)ssess are 
nndoubtedly electricity and hydro-therapeutica, and in Germany, 
at any rat*?, we are coming more and more to recognise this. 
Of the various ways in which electricity may be applied, 
galvanisation of the back is perhaps the Iteat. Applied with the 
necessary care and persistence, it unqaestionably gives very 
good results in a great number of cases. C'urrent densities of 
moderate strength, such aa jj^uj^u «„.. should bi' used, tJie 
duration of the sitting sliould be gradually lengthened, and the 
pait of the cord most affected (generally the lumbar ]Jortion) 
should receive special attention. On the other hand, it in often 
good practice t« treat the periphery in this way, such as the 
lower extremities and the sexual organs, In many cases we 
get equal succeas from general faradisation, applied according to 
the method of Beard and Rockwell ; indeed, now and then this 
gives distinctly better results. A numbei' of years ago J 
explained in a little publication'*" the special excellencies of this 
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method, and I content myself on the present occasion with 
pointing out that it is particularly nseftil in those cases 
myelaethenia in which the motor activity is very serionf 
affected. Faradic baths have been recently recommended 
various quarters (Iscbewsky,'*" Stein,'"' Eultinbm^,"" Lehr,*" &«.' 
as a very convenient way in which to apply general faradisatiw 
I do not donbt in the slightest that the reports of the benefieil 
effect of these baths are correct, bnt from my own experience 
can hardly think it the case that we may look to them for a 
the good that we get from general faradisation, according t<i tl 
method of Beard and Rockwell. Statical electrieity has 
tried both by myself and others within the last few years ; th« 
is nothing particular to say about it, and farther obse.rvatioa 
are necessary before we can form any conclusion as to its valu 
Of hydro-therapeutic methods, half-baths, at a temperature i 
77° — 8G° Fabr., followed by a pail douche with the water at 
somewhat lower temperature, or the rapid wash-down, or t] 
wet sheet, followed by a wash-do^^^^ — all these may be employ! 
with advantage. With the two latter methods the water d 
— as the treatment goes on — be used some degrees lower till 
the lowest limit permissible in organic disease. Individnalai 
fairly vigorous health can bathe in lakes or rivers provided fl 
temperature is at le-ast 72°. Those who are in a vreaU 
condition, and who are very susceptible to temperature, shod 
be recommended to nse brine baths of from 89° to 93^, ; 
indifferent thermal baths ; and, if there is distinct anrani 
chalybeate baths. Sea bathing, as a rule, is only to be Qfli 
afterwards ; the same holds good of mountain air, so for, at ai 
rate, as the enjoyment of this is to intei-fere with the continual) 
of the hydro-therapy. In spite of the fact that mountain r«l 
dence usually esert« a very beneficial influence on the genei 
condition of the patient, it does not suffice by itaelf. ae a ro] 
to effect a permanent cure. In c^ertain <»Bes massage may ' 
used in support of other methods of treatment ; it is parttcnlat 
serviceable in weakness of the legs and back, and in some kin 
of backache. The massage may be performed in the ordiua 
way. or it may be associated with general fara<iisation — fai 
massage ; in the latter case we use a particular instrument, «.< 
the " ttuissirrolle," contrived by Dr. >St<>in of Frankfurt. T 
one pole of an induction battery is brought into connection wi 



THEATMENT OF CHHOSIC 



OF THE SPINAL CORD. 



tne instnimeiit which is used for the massage of the various 
parts aflei;t*d, while the other pole is counected with some 
indift'erent. spot, on the Ijojy. Moea^e also, as is well-known, 
plays ail important part in the Weir-Mitchell treatment, and in 
cases where the body is very much reduced we often get results 
by the help of this iatt<?r method which we can att^ain to in no 
other way. Whatever kind of treatment we may choose, it is 
absolutely necessary to regulate the whole mode of life. The 
diet must be simple but nutritious; alcoholic liquor must be 
taken in giviit moderation, the patient must be a good deal in 
the open air, and moving about as much as his strength will 
permit, and he must hove only mmlerate mental occupation. 
Sejcual intercourse must tie Umitj^d, and even for a time 
forbidden in some cases, and all causes of sexual excitement 
must be avoided. 



There are one or two remarks I should like to make in 
concluding. Not much more than twenty years have passed 
away since our maet*r, Romberg, was ready to stand by his 
famous saying in regard to the fate of those attected with tabes : 
■' There is no prospect of recovery for patients with this disease ; 
the staff has been broken over each." The saying was no doubt 
a perfectly just one at that time, but fortunately has ceased to 
be true for a number of years. Recoveries from locomotor 
ataxia have been recorded by thoroughly trustworthy physicians, 
and I know of several cases myself, even in those who have not 
had si-pliilis. And, in a similar way, in a great variety of 
organic affections of the cord, treatment has been attended by 
distnict success, improvement, and even recovery. But these 
facts must not lead us to over-estimate our abilities. Encourage 
ing as the advance is which has taken place in the treatment of 
these diseases in the last twenty years, we must yet allow that 
we are only just setting out, and that almost all the way still 
lies before us. But jnst on that account it is of the utmost 
importance that, in our anxiety to press forward, we should not 
get into any false track, Tliere was a time when every affection 
of the spinal cord was attributed to excesses, and the poor 
sufferer, in addition to his disease, had to contend with this 
odious prejudice. At the present day, again, many are inclined 
prto refer the majority of them to microbes and toxines, and 
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eoiisequently tliey expect that any fntui-e advances i 
tlierapeufcic resonrces will (k'peiid lai^ly on the results 
a?tiological inveafcigatioii. It may not be superHuous to remarki 
that the progress of the last twenty years haa been made doI 
through increase in our knowledge of the causes of these dJs* 
and, in particular, not through bacteriological investigations. Itl 
is owing to the immensely increased precision and care in tht 
application of hydro- and balneo-thera|»eutics, and even i 
t(i the advances in electro-therapeutics. But neither of theoel 
two classes of ivniedies can exercise any direct influence ao^ 
bacteria or toxines. Again we must observe that an adranoti 
in our knowledge of causes by no means coincides with anfl 
advance in our treatment. The discovery of the tubercle anjl 
cholera bacilli has not been attended by the discovery of auTpT 
remedy wliich can destroy these bacilli in the living bodv.l 
This appears to me to show distinctly enough that, howeveJ 
large our expectations may be in regard to what we are yet tol 
gain from a study of causes, we should keep our atteutiot 
constantly fixed on the development of our present empirical 
treatment ; at the same time we must be always on the wat^li 
for some general principles to guide us outside these etiological 
ones of which I have spoken. 
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